
SCS ENGINEERS 

APPENDIX C 

STORM WATER POLLUTION PREVENTION PLAN 

5 C 5 E N G I N E E R 5 Environmental Consultants and Contractors I 618.628.2001 I www.scsengineers.com 



----------



STORM WATER POLLUTION PREVENTION PLAN 

St. Louis Composting, Inc. 
Valley Park, Missouri 

Aquaterra Project No. 3664.10 
November 2009 

Prepared For: 

Enriching the Region 
·Naturally· Sinc:e l992 

St. Louis Composting, Inc. 
39 Old Elam Road 

Valley Park, Missouri 63088 

AQUA TERRA 



--. 
STORM WATER POLLUTION PREVENTION PLAN CERTIFICATION 

I certify under penalty of law that this document and all attachments were prepared un.der 

my direction or supervision in accordance with a system designed to assure that qualified . 

personnel properly gathered and evaluated the information submitted. Based on rny inquiry 

of ~he person or persons who manage the system, or those persons directly responsible for 

gathering the information, the information submitted is, to the best of my knowledge and 

belief, true, accurate and complete. I am aware that there an~ significant penalties for 

submitting false information, including the possibility of fine and imprisonment for knowing 

violations. 

Signature 

Dixie Franklin 

Name 

Compliance Manager 

Title 

Date 
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AMENDMENT SCHEDULE 

This Storm Water Pollution Prevention Plan (SWPPP) requires periodic updates to address 

changes in site conditions, facility operations, and/or government regulations. The original 

plan should be included at the top of the amendment schedule provided below. Meetings 

where the SWPPP is discussed shall be documented using the form provided in Appendix 

G. 

Amendments to the SWPPP must also be documented on the SWPPP amendment 

schedule. The authorized representative who approves the revised SWPPP should be an 

individual at or near the top of the facility's management organization, such as the district 

manager, facility manager or environmental manager. The signature of this representative 

in the appropriate space below attests that the SWPPP amendment information is true and 

accurate. Amendments to the SWPPP can be inserted into the correct part of the original 

SWPPP, and properly identified as a revision, or the entire document may be revised for 

clarity. 

Amendment Schedule 

Amendment Date Approved By 
November 2009 
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CONTRACTOR & SUB-CONTRACTOR SWPPP NOTIFICATION 

A copy of the SWPPP should be provided to. all contractors and sub-contractors involved 

with construction activities on site. All applicable contractors must be notified if changes to 

the SWPPP are made during their involvement· with construction activities on site. 

Contractors and sub-contractors should sign, date, and write a brief description of intended 

work including an estimated completion date on the table below to certify that they 

comprehend the Best Management Practices (BMPs) detailed in the SWPPP prior to 

commencing with activities on site. 

Contractor I Sub-contractor List 

Description of Work Complet~on Contractor I Sub-contractor Date 

Date Signature 
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STORM WATER POLLUTION PREVENTION PLAN 

ST. LOUIS COMPOSTING, INC. 

November 2009 

1.0 INTRODUCTION 

This Storm Water Pollution Prevention Plan (SWPPP) covers the operations at the St. Louis 

Composting, Inc. facility located in Valley Park, Missouri. This SWPPP describ~s this facility 

and its operations, identifies potential sources of storm water pollution at the facility, 

recommends appropriate Best Management Practices (BMPs) or pollution control measures 

to reduce the discharge of pollutants in storm water runoff, and provides for periodic review of 

thi"s SWPPP. The purpose of the SWPPP is to ensure that runoff from the St. Louis 

· Composting, Inc. facility adheres to the following water quality standards: 

• Waters shall be free from substances in sufficient amounts to cause the formation of 

putrescent, unsightly or harmful bottom deposits, or prevent full maintenance of 

beneficial uses; 

• Waters shall be free from oil, ~cum, and floating debris in sufficient amounts to be 

unsightly or prevent full maintenance of beneficial uses; 

• Waters shall be free from substances in sufficient amo~nts to cause unsightly color or 

turbidity, offensive odor, or preyent full maintenance of beneficial uses; 

• Waters shall be free of substances or conditions in sufficient. amounts to result in 

toxicity to human, animal, or aquatic life; 

• There shall be no significant human health hazard from incidental contact with water; 

• There shall be no acute toxicity to livestock or wildlife watering; 

• Waters shall be free from physical, chemical, or hydrologic changes that would impair 

the natural biological community; 

. • Waters shall be free from used tires, car bodies, appliances, demolition, debris, used 

vehicles, or e~uipment and solid waste as defined in Missouri's Solid Waste Law. 

The control measures outlined are intended to meet the requirements of the Environmental 

Protection Agency (EPA) and the Missouri Department of Natural Resources (MDNR). An 

implementation schedule is prescribed so as to ensure that the storm water management 

actions prescribed in this SWPPP are carried out. and evaluated on a regular basis. This 

report follows BMPs according to the site's general permit 
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Storm Water Pollution Prevention Plan 
St. Louis Composting, Inc. 
November 2009 

Revision of the SWPPP will occur if needed following evaluation of storm water management 

actions and any storm water analyses in order to meet EPA and MDNR requirements. 

Further, the SWPPP will be amended when changes in design, construction, operation or 

maintenance of the landfill and support facilities affect the potential for discharge of pollutants 

in storm water. 

A complete copy of this plan shall be maintained onsite at the facility's office, and shall be 

made readily available to agents of the MDNR, EPA or local storm water management 

agencies upon request during normal working hours. 

3664. 1 0/St Louis Composting SWPPP 2 AQUA TERRA 
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Stonn Water Pollution Prevention Plan 
Sl Louis Composting, Inc. 
November 2009 

2.0 PLANNING AND ORGANIZATION 

2.1 Pollution Prevention Team 

The storm water pollution prevention team is responsible for developing, implementing, 

maintaining and revising this SWPPP. The team is tasked with defining and agreeing upon 

an appropriate set of goals for the facility's storm water management program. The team 

must be aware of any changes in facility operations to determine whether any changes must 

be made to the SWPPP. The members of the team should be familiar with the management 

and operations of the St. Louis Com posting, Inc. facility. 

The team leader will maintain inspection schedules and records, oversee employee training, 

and coordinate responses to spill emergencies. The team leader will be the main facility 

contact person for communications with MDNR, EPA and local storm water management 

agencies. Evaluation and modification of the SWPPP should occur annually and whenever a 

significant spill event occurs. Changes at the facility which may warrant a modific~tion pf the 

SWPPP include: 

• Relocation or alteration of material storage or handling areas, 

• Revision of BMPs, 

• Alteration of drainage patterns, 

• Revision of composting limits, 

• Alteration of storm water sampling points or analysis parameters, or 

• Addition of erosion and sediment control measures. 

Appendix A contains a list of the team members for the facility and each person's 

responsibilities. A copy of the material found in Appendix A should be posted within the 

facility so that all employees are aware of who is responsible for storm water management. 

2.2 Existing Environmental Plans 

The facility's current Spill, Prevention Control and Countermeasures (SPCC) Plan (dated 

November 2009) contains a number of elements relevant to the control of storm water 

contamination and runoff. 

• Dixie Franklin, Compliance Manager, serves as the signatory on both documents and 

is the SPCC Coordinator. 

3664.10/Sl Louis Composting SWPPP 3 AQUA TERRA 



Storm Water Pollution Prevention Plan 
St. Louis Composting, Inc. 
November 2009 

• A complete description of the potential for petroleum products to contaminate storm 

water discharges, including quantities, is found in the SPCC Plan. 

• Spill ·prevention and response training may be combined for SPCC plan training and 

SWPPP requirements. 

• Relevant portions of the SPCC plan will be included in this plan. 
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Storm Water Pollution Prevention Plan 
St. Louis Composting, Inc. 
November 2009 

3.0 SITE ASSESSMENT 

3.1 Ge1_1eral 

Name of Facility: 

Mailing Address: 

Site Address: 

Telephone: 

Compliance Manager: 

Operating Hours: 

Number ~f Employees: 

Permit Information: 

Facility Permit Name: 

Permit Number: 

Legal Description: 

Receiving Stream: 

3.2 Description of Site Area 

St. Louis Composting, Inc. 

39 Old.Eiam Road 

Valley Park, Missouri 63088 

39 Old Elam Road 

Valley Park, Missouri 63088 

(636) 861-5927 

Dixie Franklin 

M-F 6:00AM- 5:00 PM; Sat 7:00AM- 3:00 PM; 

Sundays as needed. 

22 

St. Louis Composting, Inc. 

MOG970035 

Land Grant #1983, St. Louis County 

A private lake discharging to the Maramec River 

St. Louis Composting, ·Inc. owns and operates a 26-acre composting and wood chipping 

facility located northwest of the intersection of Interstate 44 and Highway 141 on Old Elam 

Road in Valley Park, Missouri. St. Louis Composting, Inc. was issued General Permit 

MOG970035 on October 22, 2009 by the Missouri Department of Natural Resources for 

storm water discharges from yard waste composting activities incorporating less than 20 

acres of the site. The. facility consists of an approximate 10.3-acre composting area, an 

approximate 5.1-acre wood chipping area, approximately 7.1-acres of vegetative area, and 
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November 2009 

approxi_mately 3.5-acres of land used for office space, parking lots, equipment storage, and 

roadways. The general site location is shown on the Site Location drawing· in Appendix B. 

A representative of Aquaterra Environmental Solutions, Inc. completed a site inspection visit 

in October 2009. Observations made during the assessment were supplemented· by 

. discussions with the Compliance Manager, Dixie Franklin. 

3.3 Site Drainage 

Storm water from the composting facility discharges from a single outfall into a private lake. 

Sto"":: water is contained within the private lake, unless the nearby Meramec River is at flood 

stage. In the event of a flood, Storm water from the site could discharge into the Meramec 

River. Outfall #001 is located at the western bou.ndary of the property. Approximately 26 

·acres drains to Outfall #1. A det~iled drawing of the facility may be found in Appendix B. 

This drawing details the outfall, roads, composting areas, wood chipping areas, material 

storage areas, and equipment storage areas for the facility. 

The average ant:~ual precipitation for the Valley Park area is approximately 37.51 inches. 

Rainfall is fairly evenly distributed throughout the year. The wettest month of the year is May 

with an average rainfall of 3.97 inches. 

3.4 . Material Inventory 

The site was inspected for significant materials such as fuels, solvents, detergents, lubricants, 

etc., which have potential for being released with storm water discharges. Emphasis was 

placed on materials that may have been exposed .to storm water in the past three years. 

Review of the facility's current SPCC Plan supplemented the inspection. 

Located at the east side of the property, east of the com posting area and north of the office 

building, Storage Locker #4 contains a 350-gallon tank containing A-W46 hydraulic oil, a 222-

gallon tank holding engine oil, and a 50-gallon tank containing grease for lubricating 

machines. The storage locker is also used to hold small amounts (less than 55-gallons) of 

various fuels, solvents, and lubricants. -Located outside of the storage locker is a 200-gallon 

tank used to store waste oil. 

Located north of the storage locker is the Fueling Station that consists of two (2} 560-gallon 

tanks containing road diesel ·fuel and a mobile generator that can be directly connected to 

one of the diesel fueling tanks. Near the northe~st comer of the property at the Wood Chip 

Dyeing Area, is a 300-g-allon tank containing road diesel fuel. A mobile generator powered by 

diesel fuel is kept at this location and can be directly connected to the diesel fueling tank. 

3664.1 0/St Louis Composting SWPPP 6 AQUA TERRA 
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Due east of the Wood Chip Dyeing Area is the Wood Grinding Area. At this location a 517-

gallon tank is used to store road diesel fuel that is used for and can be directly connected to 

one 9f two wood grinders stationed at the area. A 560-gallon mobile tank is kept nearby · 

along with a diesel-powered generator that connects directly to either of the diesel storage 

tanks. 

The Lubricating Station is located on the southeast end of the property in a horse trailer. The 

horse trailer houses a compartmentalized storage tank that currently holds up to 1 DO-gallons 

of waste oil, 1 00-gallqns of hydraulic fluid, SO-gallons of engine oil, and 60-gallons of 

transmissions fluid in four distinct compartments. 

In addition to the petroleum products onsite, waste residue from commercial containers 

stored onsite and fuel and lubricant drippings from parked heavy equipment could potentially 

contribute to storm water runoff. Appendix F contains a listing of the types and quantities of 

material used or st~red onsite and each material's potential likelihood of contacting storm 

water. 

3.5 Exposed Significant M~terials 

The exposed onsite materials are detailed in this section. 

3.5.1 Wood Chip Grinding Area 

One 560-gallon trailer-mounted mobile storage tank used to fuel heavy equipment is located 

and kept overnight near the two wood grinders at the Wood Chip Grinding Area. The tank is 

refu~led twice weekly at this location. The diesel tank is surrounded by a steel dike, with a 

110% capacity, which is sealed to the tank to ·prevent rain infiltration.· A 517-gallon stationary 

tank containing diesel fuel is located underneath a wood grinder at the Wood Chip Grinding 

Area and is connected directly to the wood chipper. The tank is double-walled and has a 

secondary containment capacity of 564-gallons. A mobile Sulliv~n-Palatek AC-4 diesel 

generator is kept at this location and can be directly attached to the diesel storage tanks for 

fueling. The facility's SPCC plan contains refueling procedures. 

3.5.2 Wood Chip Dyeing Area 

A 300-gallon AST containing road diesel fuel is located at the Wood Chip Dyeing Area. The 

tank sits within a steel dike secondary containment that is welded to the tank, preventing any 

infiltration of rain. The secondary containment has ~ 11 0% capacity: Next to the AST is a 

stationary Kubota KJ-T270FX-60 diesel generator with direct hook-up to the AST. The 

facility's SPCC plan outli~es. procedures detailing fuel transfer procedures for the tank and 

diesel ge·nerator. 

3664.10/St. Louis Composting SWPPP 7 AQUA TERRA 
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3.5.3 Fueling Station 

Two 560-gallon steel tanks holding diesel fuel are located at the Fueling Station 

approximately 300 feet north of the office building. Both tanks sit within a steel dike 

secondary containment that is welded to the tank, preventing any infiltration of rain. Both 

tanks have a secondary containment capacity of 110%. Just south of the two tanks is a 

SULLAIR mobile diesel generator that can at!ach directly to an AST. T~e facility's SPCC plan 

outlines procedures detailing fuel transfer procedures for the tanks and diesel generator. 

3.5.4 Storage Locker #4 

Located 60 feet north of the office building are four storage lockers. The northernmost locker, 

Storage Locker #4 contains small quantities (<55-gallons) of various fuels, lubricating fluids, 

hydraulic fluids, and detergents. Storage Locker #4 also has three ASTs located within, 

including a 350-gallon tank holding A-W46 hydraulic oil, a 222-gallon tank holding engine oil, 

and 60-gallon tank holding grease for lubricating machinery. Other various fuels and 

lubricating fluids are located within the storage locker, none totaling over 55~gallons. In the 

event of a major spill the metal Storag~ Locker can act as secondary containment when 

closed. When left open, the Storage Loqker will not provide secondary containment to the 

tanks within so site personnel should be vigilant to ensure that Storage Lo.cker #4 is closed 

when not in use. When opening Storage Locker #4, site personnel should first check to make 

sure no petroleum based fluids are leaking from the door. If petroleum bases fluids are 

leaking from the door to the extent that a spill from one of the interior tanks is probable, than 

wood fines shall be piled around the door before it is opened to prevent a potential spill from 

migration. Bags of Automotive Oil Absorbent are located within the Storage Locker to clean 

up or minimize small to moderate spills. The facility's SPCC plan contains refueling 

procedures. 

Just north of Storage Locker 4, a 200-gallon tank is used to store waste oil. The tank sits 

within a steel dike, with a capacity of 270-gallons, which provides secondary containment. 

The diked area is not protected from rainfall. Careful attention is to be paid when draining 

storm water from the diked area. Oil transfer procedures from the tank are outlined in the 

facility's SPCC plan. 

3.5.5 Lubricating Station 

The Lubricating Station is located in a horse trailer on the south end of the property 

approximately 600 feet southwest from the office building. Located within the horse trailer is 

a compartmentalized storage tank that holds up to 1 DO-gallons of waste oil, 60-gallons of 

engine oil, 100-gallons of hydraulic fluid, and 60-gallons of transmission fluid. When closed 

the horse trailer acts provides secondary containment to the contents of the tank. The horse 

trailer has a large enough capacity to hold all contents of the compartmentalized storage 

3684.1 O!St. Louis Com posting SWPPP 8 AQUA TERRA 
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Storm Water Pollution Prevention Plan 
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tank. When left open, the horse trailer will not provide secondary containment to the tanks 

within so site personnel should be vigilant to ensure that horse trailer is closed when not in 

use. When opening the horse trailer, site personnel should first check to make sure no 

petroleum based fluids are leaking from the door. If petroleum bases fluids are leaking from 

the door to the extent that a spill from one of the interior tanks is probable, than wood fines 

shall be piled around the door before it is ope.ned to prevent a potential spill from migration. 

Automotive Oil Absorbent is kept nearby to clean up or minimize small to moderate spills. 

3.5.6 Roll-off Trash Containers 

Roll-off trash containers are located a various locations around the site to temporarily store 

scrap metal and waste produced during site operations. It is recommended that all roll-off 

containers be equipped with lids, and be kept closed at all times. Leaking roll-off containers 

without lids can contribute to unwanted storm water pollution. Storm water that ponds in 

exposed roll-off containers during rainfall events also has the potential of being spilled onsite 

during unloading and can contribute to unwanted storm water pollution. 

3.6 Erosion and Sedimentation 

All areas that have been disturbed on-site can contribute to storm water runoff. Disturbed 

areas are those that have altered the natural landscape and attendant vegetation. Disturbed 

areas onsite include: compost and wood chip piles, constructed drainage locations, haul 

roads, parking lots, and lawn areas surrounding support facilities. 

3.6.1 Compost and Wood Chip Piles 

Located in designated areas around the site are piles of compost and wood chips. Wood 

chip piles are located on the north end of the site and compost piles are located to the south 

as designated on the Site Layout found in Appendix B. Runoff from the compost and wood 

chip piles flows into grass-lined channels described in Section 3.6.2. 

3.6.2 Constructed Drainage Locations 

Constructed grass-lined drainage ways are located along the west property boundary 

directing flow from the southwest corner north to Outfall #001. A second grass lined drainage 

channel is located along the haul road dividing the composting area and the wood chipping 

area directing flow from east to west, to discharge at Outfall #001. The drainage channels 

divert all storm water from the site to Outfall #001. Water at Outfall #001 is tested on a 

quarterly basis for the presence of biological organics and total suspended solids. 

3664.1 0/St Louis Compostlng SWPPP 9 AQUA TERRA 
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The drainage ways are in adequate condition . A check dam equipped with an overflow pipe 

is located in the west boundary drainage channel to limit fiow velocity and to aid the 

settlement of solids. 

3.6.3 Haul Roads 

Haul roads lead from the facility entrance to the office and pa~king areas to the composting 

and wood chipping areas. The road is paved from the entrance to the office area and around 

portions of the composting area. The remaining roads are unpaved. Unpaved portions 

consist of dirt and gravel, as well as rock "flour" from the heavy equipment pulverizing the 

roc~ forming the road. Positioning staked straw bales at regular intervals and above culverts 

can minimi~e sediment loss from the roads. All roads are in good condition, and the larger 

rock used for the unpaved roads helps aid in limiting runoff flow velocity. It is recommended 

that paved haul roads continue to be swept periodically to minimize off-site vehicle tracking of 

mud from composting and wood chipping activities. 

3.6.4 Lawn Areas and Parking Lots 

Healthy stands of grass surround the St. Louis Composting, Inc. office building and the 

associated parking areas to the east. E~osion and sediment runoff are minimal from these 

areas due to the gentle grading and high water infiltration rate from unpaved gravel roads and 

compost and wood chip stockpiles during surface water drainage across the site. Periodic 

monitoring and maintenance will keep these areas in satisfactory condition. 

3.6.5 Significant Spills and Leaks 

According to the facility's recently revised SPCC plan, dated November 2009, St. Louis 

Composting, Inc. began operations in March of 1992 as a subcontractor, and took over 

com posting operations at the facility in 1994. · There have been no reportable releases of oil 

products since March 1992. 

3.7 Non-Storm Water Discharges 

A non-storm water assessment of the National Pollutant Discharge Elimination System 

(NPDES) outfall monitoring station was conducted on November 14, 2009. The last 

measurable precipitation event in the Valley Park area was a 2-day event consisting of 2.94 

inches of rain on October 26 and 27, 2009. 

A no visible flow was seen from Outfall #001 during the assessment. No stains, smudges, 

odors or fluids were apparent during the non-storm water assessment. Appendix C contains 

the results of the non-storm water discharge assessment. 
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3.8 Existing Monitoring Data 

Missouri State Operating Permit, General Permit Number MOG970035, is the permit that 
regulates storm water from the St. Louis Composting, Inc. facility. The permit requires 
sampling of Outfall #001 during or after ·a precipitation event _no later than one (1) hour after 
runoff begins on a quarterly basis. Should n~ discharge occur, a reporting of "no discharge" 
is allowed. The following parameters must be monitored on a quarterly basis: 

• Flow 

• Biochemical Oxygen Demand (BOD) 

• Total Suspended Solids 

• pH- Units 

Rainfall shall be monitored daily . 

. Discharge monitoring reports, analytical data and correspon~ence related to the permits will 
be maintained in Appendix D. Appendix E contains the site monitoring and evaluation forms 
to be used to record visual observations made at the outfall locations. 
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4.0 BEST MANAGEMENT PRACTICES 

The following Best Management Practices (BMP) that shall be followed to comply with the 

site General Permit: 

• Prevent the spillage or loss of fluids, oil grease, fuel, etc. from vehicle maintenance, 

equipment cleaning, or warehousing activites and prevent the contamination of storm 

water from these substances. 

• ·Provided for the collection and proper disposal of waste products including, but not 

limited to, petroleum waste products and solvents. All fueling facilities pres~nt on the 

site shall adhere to applicable federal ·and state regulations concerning underground 

storage, above ground storage, and dispensers, and shall include spill prevention, 

control and counter measures. 

• Store all paint, solvents, petroleum products, and petroleum waste products in 

appropriate storage containers (such as drums, cans, or cartons) s~ that these 

materials are safely contained and not exposed to storm water. 

• Provide good housekeeping practices on the site to keep trash or other solid waste 

from enteiing waters of the state. 

• Designate an individual as responsible for environmental matters. Inspect, once per 

month on workdays, any structure that functions to prevent pollution from storm ·w~ter 
or to remove pollutants from storm water. In addition, inspect these structures within 
24 hours of each rainfall event of one inch or m_ore. Inspect the facility in general to 

ensure that any BMP are continually implemented anq remain effective. 

In addition, the BMPs detailed below shall be practiced to reduce the chances of storm water 

contamination at the site. 

4.1 Good Housekeeping 

Good housekeeping practices are common sense practices designed to maintain a clean and 

orderly work environment. The facility should implement, if not already implement~d, the 

following BMPs to eliminate or minimize storm water pollution: 

• Ensure raw materials other than yard waste are not stockpiled for periods greater that 

24 hours, as specified in the site's .General Permit. 

• Ensure the composting mix shall not include more than 5% by volume of animal 

man!Jre, sludges or similar material. If included, materials should be mixed into the 

compost _piles and should not be stockpiled separately for more than 24 hours, as 

specified by the site's General Permit 
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• Maintain dry and clean maintenance shop floors by using brooms, shovels, vacuum 

cleaners, and other dry cleaning methods. The hosing down of floors will not be done 

unless absolutely necessary. 

• Schedule routine litter and garbage pick-up from maintenance shops and the office. 

• Maintain clean yard waste hauling vehicles and equipment in an effort to prevent 

compost residues from collecting in the parking area. 

• Use only biodegradable, non-toxic detergents when washing equipment. 

• Commercial trash containers shall be consolidated into one area, if possible, and 

placed in an upright position with lids closed. 

• Puncture and drain used oil filters for 24 hours prior to recycling or-dispol)al. Store in 

secondary co·ntainment area. 

• Label all containers showing ·name and type of substance stored in container. 

• Review and encourage good housekeeping practices. 

4.2 Preventative Maintenance 

The facility should develop and implement a preventative maintenance program that involves 

inspections and maintenance of storm water devices and routine inspections of facility 

operations to detect faulty equipment. 

• Perform preventative maintenance on storage tanks, valves, pumps, pipes and other 

equipment. 

Sample Preventative Maintenance Reports are found in Appendix E. 

4.3 Visuallnspections 

Regular visual inspections provide a means to verify that all of the elements of the plan are in 

place and working properly to prevent contamination of storm water runoff from the facility. 

Records of all inspections should be kept and consist of the following: 

• Complete a monthly inspection of all bulk storage containers holding petroleum 

products, used filters, solvents, antifreeze, batteries and wastewater for signs of 

leakage and deterioration. 

• Complete a monthly inspection of fuel loading and dispensing areas to . ensure that 

any spillage is promptly cleaned up, and that the necessary equipment and supplies 

are available for spill response. 
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• Complete a monthly inspection of equipment parking areas for leaks and spills. 

4.4 Spill Prevention and Rl[lsponse 

All employees should be aware of response procedures, including material handling and 

storage requirements. Spills at the St. Louis Composting, Inc. facility are most likely to occur 

from the following areas: 

• Loading and unloading areas for fuel, oils, lubricants; 

• Fueling areas; 

• Equipment and material storage areas; 

• Areas of working equipment (grinders, generators, high lifts); 

• Waste handling and storage areas; 

• Parking areas; and 

• Container storage areas. 

To minimize the possibility of a spill and subsequent clean up, the facility should incorporate 

the following BMPs: 

• Ensure that a qualified person remains at the point of fuel transfers to minimize the 

potential for spillage. 

• Ensure that adequate spill response equipment and supplies are available at all fuel 

transfer locations, and that associates know how to respond to spill situations. 

• Provide adequate space to facilitate material transfer and easy access (e.g. fueling 

heavy equipment). 

• Provide secondary containment for fuel storage tanks and used solvents, oils, 

antifreeze and batteries. 

• Store/locate tanks, drums, containers and bags away from direct precipitation and 

. from traffic routes to prevent accidental spills. Provide protection for storage vessels 

in traffic areas. 

• Provide all fuel, chemical, oil, and liquid waste storage tanks with overfill prevention 

devices, unless filled manually. 

• Follow directions given in the Spill Containment section of the current SPCC plan. 
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Despite the precautions listed above, should a spill occur, response, cleanup, and reporting 

should be performed in accordance with the SPCC plan. Releases of significant materials 

should be immediately documented by completing an Incident Report Form found in 

Appendix H. 

4.5 Sediment and Erosion Prevention 

Implementation of a sediment and erosion prevention program for the facility can significantly 

reduce the quantity of runoff from the site. The program should contain the following 

elements: 

• Complete monthly inspection of erosion and sediment control structures. Control 

structures should additionally be inspected within 72 hours following heavy rains. 

• Complete monthly maintenance, including cleaning and repair of erosion and 

sediment control structures. 

The erosion control methods detailed in the sub-parts of this section represent measures that 

are currently being utilized on the site or measures that could be utilized in future 

development. The Site Layout Drawing found in Appendix 8 details the erosion control 

measure currently being used at the site. 

4.5.1 Revegetation 

Seeding of areas no longer used in the day-to-day operation of the facility shall occur as soon 

as reasonably possible. Seeding shall take place during the first available growing season 

once a disturbed area becomes inactive during optimum planting dates for the particular type 

of seed being utilized. Inactive areas are those that will not be used for at least six months, 

such as sideslopes, soil stockpiles, old haul roads, old parking area, and temporary diversion 

berms. 

Prior to seeding, soil testing should be utilized to determine the need for fertilizer, lime and/or 

organic matter. Soil amendments should be incorporated to a depth of six inches using disk. 

Following seeding, the areas seeded should be monitored on a monthly basis and after 

periods of heavy rainfall until grasses are well established. Monitoring frequencies should 

continue on a quarterly basis thereafter. Should monitoring reveal areas of erosion or slow 

growth, those areas should be regraded and reseeded. Details of temporary and permanent 

seeding can be found on pages 35 through 60 of Appendix J. 
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4.5.2 Mulch 

Mulching can be applied to seeded areas to help establish plant cover or may be used to 

protect against erosion over the winter or until revegetation can be accomplished. Straw or 

wood cellulose mulch should be crimped, tacked with a liquid tackifier, or covered with 

anchored netting to hold in place. The area should be regularly monitored for erosion and 

promptly seeded as described above. Details of mulching can be found on page 61 of 

Appendix J. 

4.5.3 Erosion Control Blankets 

For areas needing immediate ~rosion control, where waiting for revegetation to occur is not 

an option, erosion control blankets can provide structural erosion control. Netting, 

biodegradable or permanent blankets or turf reinforcement mat are suitable materials. It is 

important to anchor the product so that continuous, firm contact with the surface occurs. 

Monthly monitoring should follow installation. Additional monitoring should occur after 

periods of heavy rainfall to insure the blankets have not been dislocated or failed. 

If erosion control blankets are used on site, materials should be removed aft.er the area has 

been stabilized and a good stand of vegetation is established. Details for erosion control 

blankets can be found on page 71 of Appendix J. 

4.5.4 Sediment Fence/Straw Bale 

Sediment fencing is made of geotextile fabric and acts as a temporary barrier basin for storm 

water to allow the entrained sediment to settle out. ·The fabric is attached to supporting posts 

and staked to the ground. Monitoring should occur weekly and after heavy rainfall events; it 

should include checking for damage, deterioration, sediment build up, undercutting or 

sidecutting. The fence should be repaired or replaced, as necessary. Details for sediment 

fencing an~ straw bales can be referenced on pages 175 and 183, respectively, in Appendix 

J. 

4.5.5 Grass/Rip-Rap-Lined Channels 

These devices handle concentrated surface water runoff to prevent damage from erosion and 

siltation. Typical uses include roadside ditches, channels at property boundaries, outlets for 

diversions and stabilizing concentrated flow areas. Rip-rap is suitable for' higher flow rates. 

Side slopes for the drainage should be of structurally sound grade. The channel should be 

inspected after signific~nt storm events. Accumulations of sediment and debris should be 

removed. Repairs to grass or rip-rap should be made immediately. Details for grass and rip

rap-lined channels can be found on pages 131 through 138 of Appendix J. 
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Permanent constructed grass drainage channels are located along the western property line 

from the southwest end of the property to Outfall #001 and along the haul road separating the 

wood chipping area and composting area running east to west to Outfall #001. A check dam 

equipped with an overfill pipe will be placed in the middle of the channel rl!nning along the 

west end of the property. The check dam will serve to decrease flow velocity and allow 

sediments to settle out of storm water runoff. Check dam and channel locations of shown on 

the Site Layout Drawing in Appendix B. 

4.5.6 Sediment Basins 

Sediment basins serve to detain sediment-laden runoff from disturbed areas long enough for 

the se.Oiment to settle out. This practice is appropriate for areas draining between 10 and 20 

acres. The sediment basin shall be sized to contain 0.5 inch of sediment from the drainage 

area and to be able to contain a 2-year, 24-hour storm or a minimum of 3600 cubic feet of 

capacity. A registered design professional should design the basin. As with the other 

methods, monthly monitoring should occur after completion of the basin. Additional 

monitoring should occur following heavy rainfall events. Sediment that has accumulated in 

· the basin should periodically be removed and properly disposed of. The basin may be used 

on a temporary or permanent basis. ·Details for sediment basins can be found on page 209 of 

Appendix J. 

4.5.7 Ditches, Berms and Swales 

These diversionary measures should be installed in accordance with engineering 

specifications. Monthly and post-storm event" monitoring should check for channel erosion, 

overtopping or other damage. Repairs should be completed promptly. Details for temporary 

and permanent diversionary structures are detailed in pages 107 through 126 of Appendix J. 

4.5.8 Buffer Zones 

Buffer zones are areas of unmowed grassy vegetation left between areas of sheet runoff and 

natural drainages. The buffer zones serve to decrease flow velocities. They are well suited 

for storm water ditches and stream embankments. Details of buffer zones can be found on 

page 195 of Appendix J. 

4.6 Litter 

Blowing litter shall be picked up regularly to minimize contact with storm water. 

4. 7 Haul Roads 

Haul roads should be monitored on a monthly basis and following significant precipitation 

events. Side ditches should be checked for signs of erosion; roads checked for washouts of 

3664.1 0/SI. Louis Composting SWF'F'P 17 AQUA. TERRA 



Stonn Water Pollution Prevention Plan 
Sl Louis Compostlng, Inc. 
November 2009 

gravel surface. R~pairs should be made as required. Watering of unpaved roads during dry 

periods will limit the amount of dust carried to water bodies. 

4.8 Drainage Areas 

Clearing and grubbing within 50 feet of a .defined drainage course should be avoided. Should 

drainage routes change, clearing and grubbing of new drainage areas should be conducted 

only after all materials and equipment necessary to protect and complete the drainage 

change are on-site; changes should be m·ade as quickly as possible. Revegetation of areas 

impacted by land disturbance should occur as soon as possible. Areas within 50 feet of 

defined drainage ways should be contoured as needed and revegetated, seeded or otherwise 

protected within five working days after grading has ceased. 
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5.0 EMPLOYEE TRAINING 

The goals of a training program are to teach personnel the components and procedures of 

the SWPPP. Employees should gain an overall sensitivity to storm water pollution prevention 

concerns. Training of employees should, at minimum, occur annually. The train.ing program 

should cover .such topics as spill prevention and response procedures, good housekeeping 

practices, hazardous· material inventory and management processes, and ·erosion control 

measure and site specific BMPs. Appendix I contains forms for documenting training and the 

topics to be covered. 
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6.0 EVALUATION PHASE 

6.1 Periodic Evaluations 

Routine inspections will be performed to observe the state of haul roads, slopes, and 

compost piles. Haul roads, ditches, and easements will be inspected for mud, litter, and other 

contaminants; slopes and compost piles will be observed for erosion. Weather conditions will 

be tracked daily to properly prepare for storm events. Routine Inspection Reports are found 

in Appendix E. 

Preventative Maintenance Reports are found in Appendix E. This form should be utilized 

whenever a storm water control or treatment facility is evaluated. Evaluations should be 

conducted as noted in Section 4.2 of this document. The identity, description, and status of 

the facility should be noted, in addition to initial actions taken and follow-up actions 

necessary. 

Appendix E contains Site Monitoring and Evaluation report forms. 

The procedures outlined in the facility's SPCC plan should be followed should a petroleum 

spill occur. The Incident Report Form found in Appendix I should be completed following any 

spill incident. 

6.2 Annual Site Compliance Evaluation 

A site compliance evaluation should be completed annually to assess the effectiveness and 

implementation of BMPs. The following tasks must be completed as part of the evaluation: 

• Inspect storm water drainage areas for evidence of pollutants entering the drainage 

system. 

• Evaluate the effectiveness of the BMPs. 

• Observe structural measures, sediment controls, and other storm water BMPs to 

ensure proper operation. 

• Revise the plan as needed within 2 weeks of inspection, and implement any 

necessary changes within 12 weeks of the inspection. 

• Prepare a report summarizing inspection results and follow-up actions, identifying the 

date of inspection and personnel who conducted the inspection. 

• Sign the report and keep it with the plan. 
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The inspection form can be found in Appendix G. This form will be supplemented with a 

summary report detailing the revisions to the SWPPP. The Site Monitoring and Evaluation 

Program (Appendix E) will serve as an outline. All reports related to the annual site 

evaluation should be maintained in Appendix G. 

6.3 Recordkeeping and Reporting 

Records should be kept of the following items related to the SWPPP: 

• Listing of Pollution Prevention Team members and their responsibilities (Appendix A) 

• Non-stormwater discharge assessment certification (Appendix C) 

• NPDES permit information (Appendix D) 

• NPDES outfall testing and laboratory data (Appendix D) 

• Periodic site monitoring and evaluation report (Appendix E) 

• Preventative maintenance reports (Appendix E) 

• Material inventory (Appendix F) 

• Annual site compliance evaluations (Appendix G) 

• SWPPP review and comment reports (Appendix G) 

• Modifications to the SWPPP 

• Spills or leaks of significant materials that may have impacted storm water runoff 

(Appendix H) 

• Employee training information (Appendix I) 

All records should be maintained by the facility for at least one year after the permit expires. 

St. Louis Composting, Inc. must submit an annual report to the Missouri Department of 

Natural Resources by January 28 of each year for the previous calendar year period. The 

report shall include information on quantities and types of all raw materials stockpiled or 

composted during the year; results of any testing performed; quantity of compost sold, 

disposed or given away; and quantity of com posting material on-site at the end of the year. 

6.4 Plan Revisions 

Major changes in a facility's design, construction, operation, or maintenance will necessitate 

changes in the facility's ·storm Water Pollution Prevention Plan. 
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·NON-STORM WATER DISCHARGE 

· ASSESSMENT AND CERTIFICATION 

Date of Test 

or Evaluation 

11/14/09 

Directly Method Used to 

Observed Test or Evaluate 

During the Test Discharge 

Outfall #001 I Visual 

Completed by: G Pr~stegard 

Signature: 

· Discharge_ 

No discharge was observed · 

_ Potential 

Significant 

Sources 

None 

I certify under penalty of law that this document and all attachments were prepared under my direction or 

--... 
- 1 ·.l 

Name of Person 

Who Conducted the 

Test or Evaluation 

Garrett Prestegard 

with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my 

inquiry of the person or persons who manage the system or those persons directly responsible for gathering the -information, the 

information submitted is, to the best of my knowledge and belief, true, accurate and complete. I am aware that there are significant 

penalties for submitting false information, including the possibiUty offine and imprisonment for knowing violations. 

A. Name: Dixie Franklin I B. Title: Compliance Manager 

C. Signature: 
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DCT-30-2009(FRI) 09:15 

--
(FRX)636 661 5925 

Sl"ATS 011' MISSOURI 

DEPARTMENT OF NATURAL RESOURCES 

MISSOURI CLe'AN WATER. COMMISSION 

MISSOURI STA'm OPERATING P.ERMl'i' 

P.003/010 

.In c:ompllnncc with me Missouri Clean Water Law, {Cba!Jter 644 R.S. Mo. As nmcndr:d, bcr~in111ler, tho Lnw), ond the Federal Wat.:r PoUuiion Control Ad: (Public Lnw92·SOO, 92"d Conps) u runended . 

. PemlitNo.: 

Owner: 
Owner's Address: · 

CoJitlnuin" Audtoril.)': 
Continuing Authority Addrc~s: 

F~~e!Uty :Nwn~:~: · 
.FacDity Address: 

uioJ ·nt~~c:rlptlon: 
atitudc/Longitudc: 
.biving Stream: 

.First Class. & ro#: 
USGS & Sub Water IDih 

M0097D03S 

St. T..ouls Camposting. lnc. 
39 Old Elam, Valley Park, MO 63088 

Same As Owner 
Same A!J Owner 

St.Louis Compostin1, Inc • 
39 Old .Eiam, Va1lcy Park, MO 63088 

Lund Gr.m£#1983, St. Louis County 
.+3832394~9029496 
· Tributary to Mcramec .River (U) 
Maramec River (P} #2183 
0114010l-080tl03 

!II H.Udtor.lzed io d\sGbnrge &on1 the fucility described berel.n, in accordance: with the efllw:nt llmlnltlons a.nd monitoring ~ulrcmcnts QS set lbrth herein: · 

FACil.JTY DESClUPTION 
SIC#2815 · AU OutF.dls: Sturm water runott Flow Is dependent upon preclpltolion. Yard Wnslc Compo!rtlng opemtlolts'undcr 20 ncres. 

Th13 permit euth0ri2:es only wast~wntcr, Including stonn wam, dlscllarges urider the MiS5ouri Clllilln W11tcr Low and lhc Nlldonal Pallutnnt 'olsehargo Ellmlnat:lon System: it docs oat npply to other regulak:d areas. This pcnnit ~lay be app~ed in uc:cordnncc with RSMo Seciion 644,051.6 and 621.250, 10 CSR20·6.020, and 10 CSR. 20-1.020. 

October 22, 2009 

NOII~m~ber29,2012 

Expiration Dntc 

tA<·4~ 
Mark 'N. Templeton, Dl.r~tor 
Departmenl orNaturnl Resourc~ . 

~·· .. . ... ·-~ ,~·4· . -

Mikc .Strur:khoff.~nnlOfflcc: 

--
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OCT-30-~009(FRI) 08:15 

~ i 

At'PUCABILITY 

* (FRX)636 861 5925 P. 004/010 

Pagolof-S 
Permit No. MO-G97003S 

1. Thla pc:rmit ~utborizcs the d111ch~~r,IC ofstonn watM li'orn )'lll1l waste compostlng operations tl'nrt are Jess than 20 acres in si:a:. 
'fbc acroaae is mc:nsured by calcufatins 1be urea that is afl'ectcd by the composdng octlvlttes, including unloudltts, storage, and 
hnndllnk oF compostio£ mararfals and finlfhed compost. lt doe.s.aot IJlclllde bllffW zones, puddng Jots, mnlntcD81lcc facilitir:s 
and storm water control basJns. Yard wasta is dafined aa tllosc p.bmt wutc prodw:ts that are produced durlug pdwte, public or 
commercial .lawn care and yord malntcMncc such as 1cavos; grass cUppiDgs, sbrub ond ttcc lrimminp, and plant waste fi'om 
~ousc:s. hoWichold flowor Pnd veptable gardCDS. · 

2. Tfat any time. me Mlssouri Dl!p1P1ment ofNatund R.caourccs dotormines tfurt the qunllty of~ of the state tnay be bcttar 
pratcctcd by rcquiriu; the owner oCyord Wlllllc compo5tblg opcnstlous to npply for anlndivldlllll M'ISSCiurl Staeo Opmufng 
Pcpnlt (MSOP), tha Dep1111ment mlly do so. 

3. I fat lillY time the ownu ofa yard waste eom_posting opc:ration sbould desire to apply for an iudlvidual MSOP, the owner ma)' 
doso. . 

4. This p1m11it does n~t ,!lPJily10 1nDdfi1J operalioru& or c:ompo&tin; done .ln 1\SSocintion wllh landfills. This permit docs apply to 
compostlng operations on landfill property but whose operatioDS arc kept wholly soparate from landfill operntians. 

5. This pemllt does not amhor~ lhc dfscbargc of any water other 1lum storm wntcrs. 

6. This permi1 appUes ro stockpiJingo(naw materials as n~TY for the activo production of composL This permit also appUes 
to the stockpiling offlD.lshed composts. · 

7. 'l'hls permit docs not address the conipost quality, distribution, or use of the iliUsbcd compost. 

8. This permit does not authorize c:ompasting opc:mtiOIIIJ lo•d witbm I 00 feet of a water 'lUUTSC. 300 feat ora lake ar WII1Ct 
supply well. 1,000 feet of.n losing stream or sinkhole. 

~. This pennlt does uot apply to mc!Btles dult would dischrirge to outsUmdiDQ.l!lltloDDI rcsour_ce or Outstandlllg. state resoarco 
waters, or their tn"butnrie.'l, 

I 0. Applicutions for coverage under t1ris aeneml permit for filcilitios located wllhin the watershed ofa 303(d) listed SU'CIUD sbaiU be 
evaluated Dll a case by case basls. FacWdes d.l.!lcharging the pollutants for which a stream bas been Ust.ed as impaired may be 
requlnld to obtala a she specli'.lc per.mlt. 

EXEMP'C!ONS 

1. Compost sites wlricn include le:Js lhllll SVA. blosollds, septage, or any other form of domestic scwug~ arc under two (2) acres in 
sl~ and artJ operated so II& not to d.lsclu!rge arc exempt from MSOP requirements [10 CSR 20-ti,OIS(3)(B)7 .]. · · 

2. Distribution or .mnrketlng of composts are exempt fhnn MSOP. The MiMourl.Fc:rtlllzer Ln:\v (266.'291, RSMo) nnd tho SoD 
Conditioner Law (266.361, RSMo). may up ply to these practlces. 

3. Uneompo:;tcd waste materlnls thnt are land appllad ill ncmnal l"armlng operutions are exempt fi'om pcrmlttlng requircmoniJ. 
n;s cllcmptlon docs not npply to stock piles of materials that cxcccd two (2) acres in size at an opcrutlng locati~;~n. 

REOUIREMENTS 

1. 

_) 

The pe.rmittee shzsll not 5tockpUc mw matcrL1ls other tlnm y.ml waste ror periods gre~~ter th:in 24 hours. 'J'he camposting }Dlx 
shnl.l not Include more tlum S% by vol11111fl of 8JihiJal m11111ll'e, sluclses or si111iiC1r materials. If Included, these tn~lals sbllll be 
mixed into the compost piles and sball not be stoclcpilcd scpar81.cly ror more tbnn 24 hours. .• 



OCT-30-2009(FRl) 08!16 (FRX)63G 861 5925 P.OOS/010 

.- Puge 3 ofS 
Ponnkllo.~0-0970035 __ ., 

.!QUJMMENTS (c:ontlnucd) 

2. Watar OUo!ir.y Srandprcfs 
(a) Dfschargca to watcl'l ofthc &tate shall not causu viohnloli of water qunllty stnndards tule under 10 CSR20· 7.031 Iaeluding botb specific 8.1ld scncra1 ~a. ·. · • . (b) Genr:nal Criterill. The ibllowins general water quality criteria •haD be appUc:abiB to nil wa2ers of the st&ltC at All times includlna mixlllg zones •. No womr COJUaminant, by itse1r or in combination with other substanc~:s, shall prev=nt lhl!l waters orlhe SUll~ &om mcc:ting the foDowln; conditions: 

(I) WaterS shall be liu.fiorn subablnc;es in £ufficfcllt amounJa to cause tho formuticn of putroscent, unsiQbtly or lwmf\11 bottom dcposhs or prevw full maintcnllnc:c orbcn~flcfaJ uses; · 
{2) Wllb:rs !hall be A'ce from ol~ SC&Im and 1loating debris Ill !lllflicicnt amount~ to be unslahtly or prcve11t tbll mulAtommct orbeneflcial uses; 
(3) Waters shall be lTco ii'om subsiDDccs in sulfteient amounts to cause unsightly color or turbidity, offensive odor or prevent Ml maJntcnunce ofbencflclrsl usc:s; · 
( 4) Watars .shan be rtcc fi'om sub$taDct=a or coudldcms fn sutlicienc amo~mts to r~lt In toxicity to human, IUIImal or rsqwnlc Jlfo; 
(5) .'fltcre shaD be no slgnUicant human bc:alth hazard ftom incid.c:ntll contBctwitb tha WOlter; (6) There sball bo no ~~eule toxicitY to livestock or wildUte Wlltering; 
{7) W!Uer.l shall bo free fi'om phyaie!ISJ, cbaillr:al or hydroloalc changes tbat would imprsfr the natW':lJ bfoloJical community; 
(&) Watms sholl be lice from used tires, c:ar bodies, appliances, dcnwlition debris, used vehicles or cquipmcdliUJd soUd waste aa defined In Missouri's Solid Waste Law, acctioD 260.200, JlS!'!fo, cxupt as the use of such rnmer.lal$ Is specifically permitted pursuant to sectiari 260.200-260.247. 

3. Permittee Sholl adhere to tho rot lowing Best Management Practices: 
(a) Prevent tbe sptuage or loss offlulda, oil, grease. fUel, etc. (ram vehicle malntena11cB, equipment cleaning, or worehouaina nctivities nnd pnrvcnt the 1:0ntumlaatlon of stann water from these subslanccs.. (b) Provide for the collection and proper dlspDSal of waste products Including, but not limltcd to, petrolaum waste products and !lolveDIS·. All i\Jellag ftlcilltlcs present on tho slro shall~tdhere to appllcable !eden! nnd state rcgulatlOJJS ~on=nlng underground stomgc, abov.: ground storaso, and dlsJ)Ctlm'8. and shall include spill prcv&mtion, control and counter measures. . . 
(c) Store all pafnt, soJVI!IIts. petroleum products, and petroleum waste products Ia upproprlnte stol'8J.re conuincrs {such as drum II, cans, or Clll1ons) so Wilt lhcsc matcriaJs ~n sa fitly contained and not exposed to storm water, (d) Provide sood housekeeping practlcca on tho alto to keep trash or other solid waste from on!4ring waters of tbo .stDtc. (o) Dc:dgnato 1111 individual II! responsible ror envlromnontal moucra. Inspect, onca per month on work.da)ls, 811)' structure tho~ tbncllons to prevent pollution iTom storm water or to remove pollullmts ftom stonn water. In addition, inspect these structures within 24 hours of oach ral.afAll event or ouc inch or more. Inspect the f'acillty In gcm:ral to ensure tbat any BBSt Management Practices are cont.Jnually Implemented and remain oft'~otiva. 

4. This permit may be rcoponecl and modified, or llltomntivcly revoked nnd reissued, to: (a) Comply 1vith my applicable cmucnt standard or I!mfmtlOIS Issued or npprovc4 under Sections 30 I {b)(2)(C), md (0), 3D4(b){2) and 307(a)(2) or the Clcall Water Act. Iftbo omumn staD.Wd or Jimilation so issued or approvocl: (I) Contains difterenr conditions or Is otherwise mom stringent thlll\ any effluent limitation irrthe pcnnlt: or (2) Comrols any pollutDnt not limited In the permit 
{b) lncorp~:~mte new or modified etfluont lfmltation5 or other conditions If the results of a waste load allocation studyt toxicity test, or other intbnn11llon indiC~neS ohangcs are necessary to qsuro compliance with Missouri Watar Qunllty Smndruros. . (c) lncorpomte new or modified etnucot limitations or other condltlon& if; liS the result ofa. watershed nnn.lysls, a To!al Maximum Daily Load (TMDL) limlmtlon is developed for lhe rc~:Civing waters which are currently Included in MwourPs current 303(d) !lat. 

s. All outftllls must be clearly marked in the field. 

,. "'littce shnll submit an annual report by Jtsnuary 28 or each year for lhe previous calendar year period. 11te report shall include !!'Stion on qu1111tities ili!d typos of nil raw materiuls stockpiled or ecmposted during the year, result~ of any testlDg pcrfanncd; L; - · .rity or compost soJd, disposed or given awny; and quiUltity of composdllg materinfs on~slm at tbe end of the year. 
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Pase4ofS ~ 

Permit No. MO·G970D3S -. 'fflRMJT TRANSFEJ. I • 

,,is permit may be tran&f'errc:d to a now owner 1jy subm.IU:in~ an "Application for Tnwt'cr or Opcralins Pcnnlt" sipd by tbc :feller= . 811a bU)'W of the ftlcOity,lliODS with abe appropriate modl1ication ree. . . . . . . . . . .. .. 
0 '.. • . ...... . 

Unless t1Wi~t'i$.tcnnfnaied, the permittee shan submit on ~~pp!icatlon lOr the renewal or this pcnnit no Tatu than six (6) montlu priCH'10 the permit's expkntloa ~te. . . . · · . 

TERMINAIIQN OF PERMIT . . . . ' . 
If acd.vltics covered by tti1s permit~ c:CMcd. and mill p~It 110 lonier applies, the penruucc RllaU request termiDation o£this ps::nnit. Tbc pctmlltee shall submit Form H. Te~on ofa Ocncml Permit. · . .. · 

Dlli'Y Of €QMPLTANC,E· .. · :_., ·. •· . · ' .. . . ... .. • • •• 0 .: !. ~ ......... :.· . ...... ... 
The permittee shall cOmply with aU condltiona·artliis· gcnOral pi:rmlt. Any nancompli~co with this general permit constitutes n violation oF Chapter 644, Mis:tourl Clem Water Law, and 10 CSRlo-6.200. 'Noucomplianca niny result In onfutcemeDt actiou, tcnninntlon of thiS ~autho~tion, or denilll ~ftb'~ pcnnfttee's r~ for renewal. . · · · · · · · · · 
This psnult autborhes only the activities descn'boclln tbls pcntl1i C~mpliBrtr:cwith this pennit msy .not be co!18idcred o :.hield :liom compliiDlCe witb nn,Y local ordiiulnce, Stato R~gui1Uion ar S18te I..ay.r. . . · · 
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.Plow 

Blochemlcat Oxygen DCinand.s 

Totlll Suspel1dcd SoUds 

pH- Units 

MGD 

mg/L 

50 

•• 
oncafqumur 

oncalquarter 

STANDARD CONl)mONS DATED October I. 1980, AND HEREBY INCORPORATF.D AS •tHOUGH FULLY S£T ~. . . 

.A . RFFWENTT..lMn'ATIONS AND MQNJTQBINO RBOU!REMENTS Ccgntinucdl 

MOnitoring requirement only. 

u prlls meusun:d In pH units 1111d is not to bo nvemaed. Tha pH' Is llmlled to tJu: range of6.S-9.0 pH Jinits. 

P.007/010 

24 hr. eslima10 

Note 1 ~ Morular o11cl!l'quortor during till': -first hour after a dischargo fi'om 1 rDlDlhU went ~tcr thm O.S Inch in a 24 hour period. Report u •no-dischnric~ if a discharge does not occur dariDg the monitoring period. Samples shall be collected at the property boundary for each stonn water discharge point and the sample nom each outfaU sball be tcstod sepnrnt~y. 

.· 
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EVALUATION REPORTS 

Site Monitoring and Evaluation Report 
Preventative Maintenance Report 
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ENVIRONMENTAL SOLUTIONS, INC. 
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STORM WATER POLLUTION PREVENTION PLAN SITE MONITORING AND 

EVALUATION REPORT 

A visual examination should . take place on a monthly basis and within 72 hours ·of a 

significant rainfall event to assess th~ condition of the following areas . 

Are~ Inspected 
Fueling Station 

Outside Storage Locker 

#4 

Storage Locker #4 

. Monitoring Procedure . 
Observe all valves, piping and 

joints. Is there visible soil 

contamination? Is there a potential· 

for storm water to contaCt 

lubricants, oils, detergents, etc.?· 

Are all secondary containment. 

areas well maintained and 

properly drained? 

Check the aboveground waste oil 

~~-~·- J~ -~b~re. __ vi!?J~~~~QiJ . . .... _ .......... . 
contamination?. Are the 

seconda,Y containment areas w~ll 
maintained? 

Is there a potential for ~torm water 

to contact lubricants, oils, 

detergents, _etc.? Are all 

secondary containment areas well 

maintained and properly drained? 

Wood Chip Dyeing Area Observe all valves, piping and 

joints. Is there a potential for 

storm water to·contact lubric~nts, · 

oils, detergents, etc.? Are all 

· secc;mdary containment areas well 

maintained and properly drained? . 

Wood Chip Grinding . Observe all valves, piping and 

Area • joints. Is there a potential for 

storm water to contact lubricants, 

oils, detergents, etc.? Are all . 

secondary containment areas well 

maintained and properly drained? 

Wood Chip Stockpiles 

and Composting 

Stockpiles . 

Check and clear waterways 

around stockpiles. Check for 

signs of erosion at the base. 

Comments 



(-. Lubricating Station Is there a potential for storm 

water to contact lubricants, oils, 

detergents, etc.? Are all 

secondary eontainment areas 

well maintained and properly 

drained? · 

Constructed Drainage Check ditches, swales, 

System channels, chutes, and culverts 

for erosion and sedimentation. 

Are they free of debris and 

excessive sediment? Are they 

sufficiently vegetated? 

Haul Roads Check the drainage along the 

road. Is there an adequate 

crown on the road? Check for 
. . . .. unnecessary pending. ·Are . . . . . 

there any signs of erosion? 

NPDES Outfall Location Check banks for erosion. 

Check If vegetative cover 

appears adequate. Check if the 
.. 

waterway is blocked by natural 

or artificial obstructions. Check 
L for unus~al silt deposits. 

[ 
Vehicles and Equipment Check for levels of oil or fuel 

and for stains in the parking 

area. Is the equipment or 

vehicle included in a 

preventative maintenance plan? 

c 
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[ 
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· Place a checkmark beside every item after Inspection of the item Is. completed and any 

required actions are noted. 

__ Check all surrounding roads, ditches and easements for mud, fitter and other 
composting related contaminants. Comments 

__ Check internal haul. roads for litter, mud and other contaminants. Comments ___ _ 

__ Walk slopes and around piles of mulch and wood chips and note any observations of 
the following; erosion, li~er, or standing water. Comments------------

__ Evaluate equipment for operational status. Give directions to personnel to initiate 

appropriate equipment repairs. Comments:-----------------

Weather 
PR24 __ 1NCH, MAX_. _F/MIN __ F, SPD __ MPH, WX __ · 

Obse!"'ations @ Spirit of St. Louis Airport 

I have performed the above inspection to the best of my ability and noted the actions that 
· need to be taken. 

Signed: _____________ _ 

Position:._..:.. _____________ _ 

Dare:. __________ ~----------
Time: _________________ _ 
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PREVENTATIVE MAINTENANCE REPORT 

DATE: 

FACILITY: St. Louis Compostlng 

INSPECTION POINT NAME: 

DESCRIPTION: (circle) 

Control 
Structure 

Potential 
Spill Area 

STATUS: (circle) 

Working Dirty 

Describe: 

INITIAL ACTION: (circle) 

None Cleaned 

Treatment 
System 

Plugged 

Repaired 

FOLLOW-UP ACTION: (describe) 

Inspected by: 

Name: _________________ _ 

Title:----~------

Date:-----------

Material 
Handling Facility 

Damaged Spill 

Reported Other 

Reviewed by: 

Other ____ _ 
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Completed By: Garrett Prestegard 

Material Inventory 
Aquaterra Environmental Solutions, Inc. · 

Date: 1 0/14/09 

Likelihood of Contact with·Storm 
Past Significant 

Material location Quantity (gals) Spill or Leak? 
Water 

Yes No I 

I 
. . 

560 Unlikely due to secondary containment X I 

. Fueling Station I 

560 Unlikely due to secondary containment X 

Diesel Wood Chip Dying Area 300 Unlikely due to secondary containment X 

Wood Chip Grinding Area 
517 Unlikely due to secondary containment X 
560 Unlikely due to secondary containment X 

Storage Locker #4 · 200 
Possible, tanks secondary cOntainment 

X 
Used Oil not properly used 

Lubricating Station 100 Unlikely due to secondary containment X 

Transmission Storage Locker #4 60 Unlikely due to secondary containment X 

Fluid Lubricaijng Station 60 urnk~ly due to secondary containment X 

Hydraulic Oil 
Storage Locker #4 350 Unlikely due to secondary containment X 

Lubricating Station 100 Unlikely due to secondary containment · x 
Storage Locker #4 222 Unlikely due to secondary containment X 

Engine Oil 
Lubricating Station 100 Unlikely due to secondary containment X 

-
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COMPLIANCE AND REPORTING 

Annual Site Compliance Evaluation 

SWPPP Review Summary Report 

AQUA TERRA 
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ANNUAL SITE COMPLIANCE EVALUATION 

This facility will undergo the following review once per fiscal year. Deficiencies will be 
identified and scheduled for correction. 

1. Is the facHity's SWPPP on file and available for review? ( YIN ) 

2. Are all certifications of the SWPPP in place? ( YIN } 

3. Have all worksheets been completed and signed? ( YIN ) 

4. Are BMPs being implemented? ( Y/N ) 

5. Are the BMPs effective? ( YIN ) 

6. Have training and inspection events been scheduled? (YIN ) 

7. Has training been conducted as in accordance with the SWPPP? (YIN) 

8. Have all inspections been conducted as in according to schedule? ( Y/N) 

9. Are records in place for?: 

Training ( YIN ) 

Inspections ( YIN ) 

1 0. Have all corrective actions identified as a result of the inspections been completed as 
scheduled? (YIN ) 

11. Has the SWPPP been updated to reflect any changes in the operations or physical 
changes on-site? ( Y/N } 

*Follow-up actions. ______________________ _ 

Reviewed by: 
Name: __________ __ 

Title:-----------

Date:------------
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SWPPP REVIEW REPORT 

DATE: ____________________ __ 

ATTENDING: TITLE: 

0 SWPPP REVIEWED 

0 SITE INSPECTION COMPLETED 

0 REPORTS COMPLETED AND FIL~D 

D SWP.PP UPDATED AS NECESSARY (Note any changes in the comments section 

below.) 

Comments: 

Authorized Representative: 

Signature _____________________________ Date ____________ _ 

Name __________________ -:---------Title ______________ __ 
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INCIDENT REPORT FORM 

ST. LOUIS COMPOSTING,INC. 
VALLEY PARK, MISSOURI 

1. TIME PROBLEM DISCOVERED ------ DATE ------
2. TIME PROBLEM STOPPED DATE ------
3. APPROXIMATE LOCATION AND TYPE OF ACCIDENT {E.G., FIRE, EXPLOSION, 

SPILL)-----------------------
4. MATERIAL SPILLED -----------------

APPROXIMATE AMOUNT -----------------
5. EXTENT OF INJURIES (IF ANY) ---------------

6. WHAT DAMAGE TO PEOPLE OR THE ENVIRONMENT IS LI.KEL Y -----

7. ESTIMATED AMOUNT OF MATERIAL RECOVERED ---------

8. WHATWASDONEWITHRECOVEREDMATERIAL ---------

9. ACTION TAKEN TO CONTROL THE PROBLEM AND PREVENT FURTHER PROBLEMS 

SIGNATURE: -----------------
TITLE:----------------DATE: __________________ _ 
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APPENDIX I 

EMPLOYEE AWARENESS PROGRAM 

AQUA TERRA 
ENVIRONMENTAL SOLUTIONS, INC. 
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EMPLOYEE AWARENESS PROGRAM 

Coordinator: Date:'-----~---

Title: 
-----------------~---------------

Training Topics Type of Training Program and/or Training Personnel in Attendance 
Material Presented Schedule (Month) 

Components and 
Goals of SWPPP 

Spil~ Prevention and 
Response 

Good : 

Housekeeping . 
Preventative 
Maintenance 

Material 
Management 
Practices 
BMPs for Erosion 
and Sediment 
Control 
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SWPPP ASSOCIATE TRAINING STANDARD 

The following items will be reviewed and discussed during training: 

1 . Material Management Practices. The Materials Inventory found in Appendix F and 
appropriate storage an~ handling procedures associated with those materials. If the 
facility has Employee or Community Right-to-Know training requirements, then this 
would be an appropriate time to review these also. 

2. Spill Prevention and Response. Potential spill areas and drainage routes, including 
information on past spills and causes. Reporting spills to facility management, 
agencies and senior management. Implementation of spill response procedures. 
The facility's SPCC plan should be reviewed. 

3. Good Housekeeping. The procedures outlined in Section 4.1 should be reviewed. 
The location, use and restocking requirement$ for sweeping brushes, shovels, clean 
and used spill -absorbent, foams and any other spill response equipment on ·site 
should be discussed. 

4. Preventative Maintenance. The preventative maintenance program and schedule 
should be reviewed. 

5. Best Management Practices. BMPs for sediment and erosion prevention, litter, haul 
roads and drainage areas should be reviewed. 

6. Scheduling. Appropriate schedules need to be developed for the various tasks that 
need to be accomplished to implement the SWPPP and .other environmental plans at 
the site. 



. \ 

APPENDIX J 
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"PROTECTING WATER QUALITY" 
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Protecting 
Water Quality 

A field guide to erosion, sediment a·nd stormwater 
best management practices for development sites 
·in Missouri and ·Kansas 



------------------------------------------------- ChapterS 

Temporary Seeding 

Practice The establishment of fast-growing annual vegetation to provide eco-
Oescrlption nomical erosiancontro] for up to 12.monthsandreduce the amount 

ofsediment moving off the site. Annual plants whk:h sprout rap
idly and survive for only one growing sealion are suitable for 
establishing temporary vegetative cover. 

16mpcn11y 
Vligslallon Is a 

relatively 
inexpensfvs way lo 

stabmze 
construr;ttcn sites In 

a hUifJt As grass 
grows, ths roots 
hold son fn placs 

and the plant 
·protacls the s011 

surface from 
raindrop Impacts. 

This practice applies where short-lived vegetation can be established 
before final grading or. in a season not suitable for permanent seed
ing. It helps prevent costly maintenance operations on other erosion 
control systems such as sediment basin clean·out. Temporary or 
permanent seeding is necessmy to prot~ earthen structures such 
as dikes, diversions, and the banks and dams of sediment basins. 

Recommended Prior to start of construction, plant materillls, seeding rates and times 
Minimum should be specified by a qualified professtonaJ. Plans and Specifications 

Requirements should be referred to by field persoMrd throughout the coi)Struclion 
process.1b enSUI'e emergence, vigorous growth of seedlings and contin 

35 
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Temporal}' Seeding---------------------

36 

ued plant growth, plt!p;ue seedbed, add llme and ferlilizer accordJng to 
soil tests, mulch aU but the most ideal sites and follow seeding dales. 

• Seedbed Preparation: Loosen soil to depth of 3 inches for 
broadcast seeding or drilling. H compacted, loosen soils for 
no till drilling. Avoid excessively wet conditions. 

• Amendments: Fertilizer and llme (if soil pH is Jess than 5.3) 
Incorporated 3 to 6 inches into the soU. See Table 5.1. 

• Seed Quality: Cerlifled seed, tested within the past 9 months 

• Plants: Recommended temporary erosion control plant 
species. Rate of application and seeding dates are listed in 
Tables 5.2 and 5.3. · 

• Mulch: 75% of the groWtd surface shoull;l be covered with 
approved mulching materials (See Muldtillg). Mulching is 
critical for the less than ideal situations found on develop
ment sites. 

• General: Jnspect seeded areas 2 to 4 weeks after seeding for 
establislunent, erosion conlrol and weed control Repair and 
reseed as necessary. 

• Reseed: After 1 year if site is not in permanent vegetation 

Installation Successful vegetative estabUslunent is direcUy dependent on the nu
hients In the soil For optimum results, take soil samples from the top 
6lnches in each area to be seeded. Subml~ samples to a soU testing 
laboratory ror liming and ferlilizer amendment recorrunendations. 

Seedbed Seedbed preparation is essential for the seed to germinate and grow. 
Preparation 

For broadcast seeding and drilling, loosen the soil to a depth of ap
pt'Oximately 3 inches. · 

·For no-till drilling, the soil surface does not need to be loosened 
unless the site has surface compaction. 

' 
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------------------------~-----------------------Chapters 

Use a disk, ripper, chisel, harrow or other acceptable tillage equip
ment to loosen compacted, bard or austed soU aurfaces. 

Avoid preparing the seedbed under excessively wet conditions . 

. Liming Acid.soUs wlth nn extremely low pH can prevent seeding success. 
Most of the recommended temporary vegetation Js tolerant of low 
pH solls and ·will establish on all but the lov.rest pH so Us. 

If soil pH In the region is known to be extremely low, conduct a soil 
pH test to determine if limestone Js necessary for temporary seeding. 

Amend soils with Ume according to information in Table 5.1. 

~oils with a pH above 7.0 ~hould not be limed. 

Tabla 5.1 Umlng Raqulramant& far Tampar~ry Bllu 

pHTe.t Plant Rupona• ~~~~ Appllcallan of 
Agrlculbnl Llmutana 

blllows.o ptJorgrowlh Bme IUIODIIflngiO 1011 test 

B.0-8.8 odllqUIIIa growtl'l no lima recommandad 

greater lhan B.& graalllrthlln8.8 no lime recommanilad 

Fertilizer Subsoil wiU most likely be deficient in nutrients required for growth. 
A soil test will provide the best guide for the amoWlt and types of 
fertilizer to apply for optimum plant growth. 

A general recommendation Is lo bmadcast 90 lbs. of actual N-P-I< per 
acre for areas receiving more than 30 inches of precipitation and 50 lbs. 
ofN-P-K per acre in <treas receiving less than30 inches of precipitation.,.. 

For best results incorporate the fertilizer into the top 3 to 6 inches 
before seeding. 

• For axample, Jo compul., lha bulk pounds al PTDifuclla use 

Aplual II Needed or &Oil ., 8211 Bulk 
% Aviilllbra 28% . 

37 
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Temporary Seed!ng ---------------------

Seeding Apply seed evenly with a broadcast seeder, driJI, cultipatker seeder 
or hydroseeder. Plant smaU grains no more than l J /2. inches deep. 
Plant grasses and legumes no more than 1 Ia inch deep. 

Prior to mulching, barrow, rake or drag a chain to lightly incorpo
mte broadcast seed and enhlU'Ice gennination. Cover broadcast or 
drilled seed with mulch (See Mulchi11g). On bare .soil&, firm lightly 
with a roller or a cultipacke~ 

Table 5.2 Tempanuy Seeding Plant Materiels and Minimum BDIIdtng Rete • 

Species Blllldlng Ralo Plant Chanactarlltlae 

lh8. par Acre JilL par 11000 te 
Oats SDibl 21bs nat cald lllllren~ llalglllllplo a laet 

CGI'IIIIIa: fiyltJWhDIIt 90/120 2.012.5 aaJd)aiDAIIII, hlfglll up Ia 8 IIIII, law 
pH lolllllnl 

MUial:l, &udananru -4&/611 1.0/1.25 warm 11111110111111111181, aiJB!IIIIIve 
gruwlh, llalghl "'to&laal 

AMUDI Ayegraaa 75 2 may be addict 10 miX, nat haai!Dleranr. 
hafglll up Ill 1&111chu 

Annual l.asplldii:ZA •• 16 a.s Wlllm aauan IMIIIIIeguma, moku 
plw plus plus IMII niiRigan,lda!Dlalaw pH 
'hll Faii:UII 45 1.0 

• In areas receiving IIIIlS lhan SO lnchll of preclpllallon, u5a 75 percent of lh1ss 1111ea. 

.. lllh&ral& any passlbillly lhallhe seeding will ba required to conlroleroslcn lor mare lhan one year, lhen 

consider lha addllion of lescue or anolher pmnBI1IIfllspecl&s a& part ol a mbdure wl'en seeding. 

38 

Planting Plant according to the design pli:Ul. In absence of a plan, choose a 
Dates recommended temporary species or mixture appropriate for the 

season from Tables 52 and 5.3. 

Plant during optimum seeding dates· if at all possible. Use mulch if 
planting during acceptable seeding dates. Roll and cultipack broad
cast seed for good soil~to·seed contacl 



-------------------------------------------------ChapterS 

Use high quaUty seed. For best results use certified seed. When 
using uncertified seed, use the highest recommended seeding rate. 

Tabla 9.3 Seadlng Dates farTBmp~IBIY Saadlnga 

1 II alia may 1101 bo developed wllhln one year, 
aan&lder permanent species llsled In Table 5.8. 

Tabla Kay: 

Mulching Mulching Is recommended to conse!Ve ~oisb.ue and reduce erosion. 

Evenly cover 75% of the ground surface wilh mulch material specified 
In the design plan. Tack or lie down according to plan (See Muld1i11g). 

Construction Check materials and installation for compUance with specifications. 
VerHicatlon 

39 
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Temporary Seeding ____________________ _ 

TroublashooUng Consult with a qualified design professional if the following occurs: 

• Design specifications for seed variety, seeding dates or mulch· 
ing cannot be inet; substitu!ions may be required. Unap
proved substitutions could lead to failure. 

IY!alntenance Check temporary seedin~ wUhin 2 to 4 weeks cf pla.nting to see if 
stands are of adequate thickness (m.ore titan 30% of the ground sur· 
faee covered). Stands should be unlform and dense for best results. 
Fertilize, reseed and mulch bare and sparse areas inunediately to 
prevent erosion. 

40 . 

Mowing is not recommended for cereals seeded alone. Cereals seeded 
wJih a grass can be mowed whenlleight Is greater than 12 inches. How
ever, to prevent damage to grasses, do not mow shorter than. 4lnches. 

Millets and sudangrass should be mowed before height Is greater 
than 6 inches to allow regrowth and continued erasion protection. 

Annuallespedeza and tall fescue may be mowed after h!!ight ex· 
ceeds 8 inches. Po not mow shorter than 4 inches. 

Replant temporary or permanent vegetation within 12 months iiS 
rumual plants die off and no longer provide erosion control (see 
Permnntut St!t!diug). Consider no-tUl planting where possible. 

Common Inadequate seedbed preparation; causes poor sl!l!dling emergence 
Problems and growth-repair gullies, prepare seedbed, fertilize, Hme (if nec

essary), mulch and reseed. 

Unsuitable choice ofplant materials; resulting in poor germination 
or inadequate stand (less than 30% of tbe ground surface covered)
chocse plant materials appropriate for season, prepare seedbed and 
replant. 

Inadequate tnuld1ing: resulting in poor or spotty stands-cover 
area evenly and tad( or tie down mulch properly, especially on 
slopes, ridges and in channels. · 
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------------------------- ChapterS 

Lack of nitrogen; causes poor plant vigor, yelloW color and short 
heighl'-;ldd SO Jbs. of nitrogen ferlilizer per acre. Do not apply over 
thetopofexistingplants&omJunel toAugw;tlSoronfrozenground. 

Dying plants; usually caused by soU compaction that limits root growth 
and water availability to plants--:loosen soU if reseeding is necessary 
or before see4ing pennanent vegetation. 
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------------------------ ChapterS 

Permanent Seeding 

Practice The establishment of perennial ''egetation on disturbed areas for 
DescrJpOon periods longer than 12. months. Perm1111ent-vegetation provides eco

nomicallong-tenn erosion control and helps prevent sediment hom 
leaving the site. This practice Is·used when vegetation is desired to 
permanenUy shsbilize the soil. It Is necessary lo protect e.1rthen struc
tures such as dikes, c:hnMels and embanlanenls. Particular care is 
required to establish a good, thic~ co\•er of pennanent grass. 

Permanent 
vsgetatlon can be 

used to stabilize 
msny slfllt:lu111s. 

such as this 
grassed waterway, 
rmsudng lhat 111nalf 

is mlatively 
sediment-free. 

Recommended 
Minimum 

Requirements 

Prior to start of construction, plant n'h1terials, seeding rates and times 
should be spedfied by a qualified prcifessional. Plans and speclfi· 
cations should be referred to by field personnel.throughout th~ 
construction process. To ensure gennlnation and growth, .prepare 
seedbed, add lin'le and fertilizer accorc:Ung to soil tests, mulch all 
but the most ideal sites and follow seeding dates. 

• · Seedbed Preparation: For broadcast seeding or drilling, 
loosen soil to depth of 3 incites. For no till drilling, loosen soil 
if irs compacted. Avoid excessivel}' wet conditions. 
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Permanent Seeding---------------------

Installation 

Seedbed 
Preparation 
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• Soil Amendments:. Fertilizer and lime {if soU pH is less than 
6.0) incorporated 3 to 6 inches into the soU 

• Seed Quality: Certified seed, tested within the past 9 months 

• Planting Dates: Appropriale for region and species (See Table 
5.4) 

• Plants: Recommended erosion control plants (grass or grass/ 
legume mixtures) as shown in Tables 5.5 and 5.6. Rate of 
application and seeding dah!s are shown in Tables 5.4, 5.7 and 
5.8. 

• Mulch: 75o/o of the ground surface covered with approved 
material (See Mulcfliug} 

• Inspection: Inspect seeded areas 4 to 6 weeks after seeding. 
Repair and reseed as necessary. 

During fmal grading, takesoil.samples from the top 6 inches in each 
area to be seeded. Submit .sample to a soil testing In bora tory for 
liming and fertilizer recommendations. 

Seedbed preparation is essential for the seed to genninate and grow. 

For broadcast seeding and drilling, loosen the soil to a depth of ap
proximately 3 inches. 

For no-till drilling, the son surface does not need to be loosened 
unless the site has surface compaction. 

Loosen compacted, hard or crusted soU surfaces with a disk, ripper, 
chisel, harrow or other tillage equipment. 

Avoid preparing the seedbed under excessively wet conditions .. 
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----------------------- ChapterS 

Liming Follow the design plan. Aptly ground agricultural limestone un· 
less a soU test sf1aws a pH o 6.5 or greater. 

If a soil test or plan is not a\rallable, use 2. tons of ground agricul-
tural lime. · 

Incorporate lime Into the lop 3 to 6 inches of soil. 

Fertilizer For establishment and long-term growth, apply a complete fertil· 
izer at rates recommended by &oil tests or as specified in tile design 
plan. In the absence of soU tests, use the following as a guide: 

Plant Selection 

Cool Season Grasses: Apply 90-90-90 N-P-K if .rainfall exceeds 
30 inches per year. Apply 50-50-50 N-P-K If rainfall Is less 
than 30 Inches per year. 

Cool Season Grass/Legume Mixtures: Apply 60-90-90 N-P-K. 

Warm Season Grasses: Apply 0-60-30 N-P-K. 

Cool/Warm Season Grass Mixtures: Apply 30-60-30 N-P-K. 

Note: Fertilizer can be blended to meet exact fertilizer .recommen
dations. Take soU test recommendations to local fertilizer 
dealer for bulk fertilizer blends. This may be more eco
nomical than bagged fer~er. 

Incorporate lime and fertilizer to a depth of3 to 61nches by dlsklng 
or chiseling on slopes of up to 3:1. 

Grade soU to a smooth firm surface to enhance rooting of seedlings 
and reduce rill erc:~sion. 

Il not specified In the design plan, choose a suitable species of grass or 
a grass/legume mixture from 'Thbles 5.5 and 5.6 appropriate for the 
season (Ta6Ie 5.4). Consider site conditions inclt~ding solJ.s, plant chal.'
acteristias, region of the state and desh-ed level of malntemmce. The 
species sbown are adapted for lawns and erosion ronb:ol. If there are 
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Developing 
a MIXture 

Nurse Crops 

Aesthetic 
Plantings 

. Planting 
Dates 

Seeding 
Rates 
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questions on species selection and how they may be adafted in 
Wildlife habitat or wetland applications, contact your loca NRCS 
or Extension office. · 

A pure stand of grass provides the best erosion ~:ontrol. The advan-
tage of a grass/legume mix is that the Je~e provides nitrogen to 
the grass and often grows during hatter and drier monUlS when the 
grass 1s dormant. Usually ane grass and one or two legumes is suffi-
dent in a mixture. More grasses can be mixed torotht!lf but may be of 
little use. Refer to Tables 55 and 5.6 £or lnfoJliia on about each grass 
and legume to determine the correct species for your site. 

Nurse crops sUch as wheat, rye and oats are sometimes used in a 
seeding mixture. These winter 81Uluals can reduce weeds, control 
erosion and pro\•ide winter protection to young seedlings. 

Plant nurse crops about 1 inch deep. Most permanent grasses and 
legumes are sown lf ~ inch deh. Permanent seedlngs should not 
be planted deeper than 1/4 tot linch. 

A wide variety of native !orbs and grasses are available that add diver-
sity and beauty to permanent plantings (i.e., switchgrass as an accent). 
Contact your local NRCS om~ for species selection nnd seeding rates . 

If se.,:iing dates all! not s~edfied in the design plan, use the seeding 
calendar shown ln Thble 5.4. 

Plant during optimum seedin~ dates if at all possible. Use mulch if 
planting durini a~table or ormant seedin~ dales. For dormant 
seeding dates, rca cast seed and immediate y roll and cultlpack 
for good soil-to-seed contacL 

If unable to seed according to schedule, use temporary seeding un-
til preferred date ~or permanent seeding. . · 

If seeding rates are not specified in the design plan, use rates in 
Table 5.7 for grasses alone. Use rates in Table 5.8 for a grass/le-
gume mixture. These rates are based on the poor growing conditions 
that typically exist on a development site, a need for dense growth 
and high germination rates. · 
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1 Can also be sprigged. 

Table 5.4 Pla!lllng Dates 
Optimum and Acceptable• Planting Deiss 

Table~ey 

2 Usually sprigged. Space pl1J9s eve!)' 6,1! or 12 Inches; wilh 4,000, 2,250 or 1,000 &prlgaf100D 112 reapecltvely. 
B Chack wllh your local Nolliaua Weed Department be-lore pi!U1Ung. 
4 Nuraa ClOP only. 
5 Provides a quk:k lamparary cover or nurse crcp even If planted In the laO. 
6 Mulch areas. 
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Perm~nentSeedlng ---------------------
l'able li.S Plant Chlll'llclorlstla 

Spoclu KDnsiiS Mlsa1111rl Mllnltt- Ftrllllty Elltablllh-
Adaptallan M11plaUan mnce N11ad1 mantEne 

L·M·H I L·M·H 1 P·M·G I 

CDoJSDDaon Parannlalryagraes e. c. w· N,S L M M 
Glusn 

Cllnalkl wlldrye E,C,W N,S M L B. 

Tift fiiCIII ~:.c.w· N~S M L·H G 

~wbaatgi'DII E.C,W N M L M·G 
Kenlll!lkv bluqra111 e.c.w· N,S H M-H:I M·G . 

Bromegru. E.C,W' N,S M M·H:I M·G 

Flad1ap SI!IE N,S L L M 

Roadaansry" e..o.w· N,S H L·M 1 p 

WIU'III &anon Cammon Bonnuda SltE,C s L L·M M 
GI'IIIUI 

Hybrid B11111uda SI!IE,O . L L•M M 

Bufflllagrns 11 E.C,W N,S L L M 

BIUI grama E.C,W N.S L L M 

Zcyala 7 Sl!a E.O . M M·H M 

Sldeaalll grama e.c,w N,S M L G 

UIUe J:!lui!Siam E,C,W N,S M L M 

Big hluaslllm e,c,w N,S M L M 

lndhmgrai!S E.C,W N,S M L M 

Swlldlgrau EIJ,W N,S M L M 

Lllgumara1 Blrdalaat ll'llfaU e,c•,w· N,B L M P·M 

Ctawnvell:.b E,C,W N,S M M P·M 

Annullleapedi!ZD 1 e.c.w• JII,S M M P·M· 

Red clover e.c·,w· N,S M M G 

Whllll clover e,c•,w• N,S L L M·G 
Alfalfa e,c·,w· N,S M M p 

Campanian Wheat M M 
. Crac::arD4.1 

lira Rwe (cereal} M M 
.~Ills M M 

• AdDplallan Urnllad to 111'111!!1 whlcllracelvoaddHianul mals.tura anhanca111Dnl ~ lnlguUan, IAiblnfgllllon ar avarlamlllaw. 
1 L .. laW. M • Q1DIIDIBID, H m high 6 UsuaDy ll!lldod, bul can be sprlggonl. 
2 P .. p1111r, M • moderalo, G = gaad 7 Usunll)! al!flgglll, J!lull!lld or aallded. 
3 WIA b1 hJ&h malnllnam:aln ID~'Iflo!VJII or law rainfall {c30"1 B Lagumaa alo11111'i111 nDI prculde ¢ogu11111arasion 

48 Hlllnp. pralecllon: uaewllh a gran-In a ml11uru. 
4 A!Yplaid Ia sllarllllnos. Will or frequenlly llaodllll araiiL D Wlll'llseacltllth yuar U IIIIIIIIDI"IIId unW aller 
5 Ftnpands WilD la ll~lllzer, but cloun'lliiiCIIIIIIUily IO~ID II. $1111d shaUar In SD!Jiambcr. · 
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Tabla &.6 SpeaiiHI Talaranca far E'nvlranmantal Condlllanl 

TCIII!liiiiCO 

Spaclu Sltllda D~l FloDiflllg Tramo SaJJWalnaGI 

l•M-H P•M•G 
Coal Suaan Grauas Parennlalryepss L L M M M 

Canada \'lldlya M M L M p 

Tall fiiBCIIO M M M M p 

ClardDIIWltBil!IJIUII L H M M G 

KaniUCky bluagliiSii L L M H G 

B10magrass L M L H M 

Radlap l L M H G 

Road CIIIIBIY l M H H G 

Warm Sauan Grasus Camman Bermuda L H H H M 

Hybrld'Bsnnuda L H H H M 

Buffalogmas L H H H G 

Bluagrama L H L M p 

Zapla L H M H p 

SldoaaiS grama L H M H M 

U!Ua bluaalam L H L L p 

Big blue&lem L H M L M 

lndlangrasa L M L M p 

Swftcl)aran · L M M M G 

Laguma.a1 BlnJsfoullreran L " H L M G 

Cravmvslch L H M H M 
AnnuallesplldGZll L L M L M 

Radc:klvar L L L M p 

Whlladavar L L L H M 

Alfalra L L L L p 

Ke11: P a Poor, L • Lt;~w, M a Modarala, G • Goad, H • High 

Legumi!S illone ""II nat prollide adequate arosltln prolecllan: use wllh a glllllli In 
a riilxlure. 
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·Permanent Seeding ----------------------
Table 5.7 Seeding Rates 

KIIJIWQ Full Saedlng Rale1 MJ'uaurl: Full aeadlng Rata1 

Spacla5 lba.IDClll QILS) 2 lhl.lsrv(PLS)I 

coal Season Gms&Dfl Porunn!aleya 80 BD 

c.nada wlld.ye 21 24 

Talltascuo 80 80 

. Qaatad whaalgnlsl 20 1G 

KaniUcky bluegrass 511 80 

Blllmegrua 100 100 

Red!Dp D 8 

Raed CIII181Y 40 40 

WannBua~~an Grul!llaG Camman Blllllludll· 2 4 

Hybrid Sannu!la 20buJacrD -
Bulfalag11111 8 {gmin) 8 (grain) 

Bluagrama a B 

Zoysia 20bu.lacr& -
Sldaoalsgrama 15 15 

lRUa biUUst11!11 a 13 

Big bluaslem 17 16 

lncllangrass 12.5 16 

Swll.:hgrass B e 
Legumtls:l BlnJslaollrafaD 5 10 

erownvatch 18 18 

Annuallaspa!lam 14 1B 

Radclavor B 12 

Whl1a Clover s 4 

All alia 9 e 
Canipanlon Craps W!Jul 1 bu./acre 1 buJacru 
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Rya (CUIIIB9 1huiac111 I buJacrv 

Oats 1~ b.u./llcre 11!tbuJac:ra 

Notal Rill!!! baied on tvplcaJ construclion alia condiUona whBtB &eadluid Is normally less num Ideal. 
Planned luluru use or spacHic alia contiUioll! may dlc1alllsnlnalllllSII or a d~~ereasa In ralas. Canlacl 
your Ia cat NRCS olka arcansulllng agronomist !Dr spaclno aeedlniJ mtes wilhln your county • . 

2 ~LS or Pura Uva Seed "'tha amount af saad guarantaad ta qraw. (Baa nole on page 51.) 
3 Legumes alone will not provide adequale ere&lon protection: use Wlll1 a gril!lll In a mlxlura. 
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----------------------------------------------- Chapmr5 
Table &,B, Example Seeding Mlxluras far CriUcal Ana Seadlngs 

Seeding Rlda (PLS) • 
GrDJSoLOIJUIIIII Mbctanl 

lba,/1GDDft 11 - lb!,lac:re 

Rlad CINUYIJIIIS /wtdla ClliVer 6+0.1 <40+1 

Read CIIUIIJiriP I Rad ctovor s •• 40+2 

Tall FaciJe"•fBkdsfaol T111faD 10+'11 80+2 

Tall Fescur•/Whlta Clavar 10+0.1 80+1 

Tan Fascua-/Lupadaza 10+1i 80+4 

Tell Fascua••tllllpadaza/Whltll CJovar 10+1i+0.1 110+4+1 

Tall Fescue .. / Rlllf Claver to ... " 00+2 

TaD Fa5CIIa•'/RIIIf Clavar/WhllaCIDIIIt 10+11+0.1 80+2+1 

Ken lucky BluagrPS/ Wlllla Clover 3 .. 0.1 25+1 

Kanluclcr BluiSJBISI/ Rad crav.r S+ll 26+1! 

Knnlucky BI\JIIIJflllll/ Ellrd.sfaDt Treron S+\4 25+2 

KoniUcky Btuugrus/ Laspadeza 3+1i 25+4 

Parannlll Flyaglllll/ Rod Claver 8+1 70+10 

ParannJal RYIIIIBR I BltdGiool TrafaU B+H 70+5 

PeTannlal RJo1081d81 Laspadwl B+ll 70+25 

Big etuastam/llldlllllgrass /Swllcbgnau/ - 3.4+2.5+2+3+4 
Sldooal5 grama I Wasram WhaaiJIIBIIS 

Whoai/Rye (as h1113GIY crop) 1.5 80 

Oata (as nursary· crop) 0.75 30 

• PLS or Pure Uva Sued =the amount !Jf s;aed guanmlaad lo grow. To call;ulala amounl ol bu1l1 seed 
naedad: Read setKilag and mulllply ,~ putlly X % garmlnaUon .. % PLS; then divide lbll ol PLS recom
mended by •A, PLS. Example: 30 lbs ol Reed canary IB naedad lo sead a 1 acre waterway; 90".1. pure l< BD'l'o 
germlnatton• 81°-' PLS; 30 lbsa PLS /.81 = 37lbs. bulk eeed needed. 

•• Turr fescue 1_11ay be substituted for fOIIOUIIIt tho same rates. 

•"'Nota: Usa lbs./1 ODD n! rala 10 e&labftsh dense vegolaUan lor lawns. 
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Permanent Seeding---------------------

Seeding For best results use ~rtified s.eed. When using uncertified seed, 
Rates use the highest recommended s~eding rate. Higher seeding rates 

(continued) will not substihlte for good seedbed preparation. 

Seeding Apply seed uniformly using a cyclone seeder, drop-type spreader, 
drill, c:ultipacker seeder or hydroseeder. 

When using a drill seeder, plant rye or other grains about 1 inch 
deet'; plant grasses and legumes no more !:him 1/1 inch. Calibrate 
eqwpment in the field. · 

Cover seed by raking, or dragging a chain, brush or mat. Then firm 
the soil lightly with a roller. Seed can also be co\'ered with hydro
mulched wooc! fiber and tacldfier. 

Legumes Legumes require inocula~on with nitroge~·fixing bacteria to_ensure 
good growth. Putthase moc:ulutn from aeed dealer and mtx with 
seed pr1or to planting. 

Mulching Mulching is recommended to conserve moishire and reduce erosion. 

Construction 

Cover at least 75% of the area with approved mulch materials. 
Crimp, tack or tie d~wn mulch with netting. Mulching is extremely 

. important fo~ successful seeding (See Muli:lling). 

Ve rlflcatlon Check materials and installation for compliance with specifications. 

Troubleshooting Consult with design professional if flte foJlowing occurs: 
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• Design &p!!c:lfications for seed variety, seeding dates or mulch
ing cannot be met; substitutions may be required. Unap
proved substitutions could lead to failure. 



----------------~----------------------------- Chap~S 

Maintenance E21.-pect emergence of grasses within 4 to 28 days and legumes 5 to 
28 days after seeding,.with legum~ foUowlng grasses. 

Check permanent seedings within 4 to 6 weeks after planting. look for: 

• VIgorous seedlings; 

• Uniioan density with at least 30% of the gmund surface covered; 

• Uniformity with nurse plants, legumes and grasses well 
lntennixed; and 

• Green, not yellow, leaves. Perennials should remain green 
throughout the summer, at least at the plant bases. 

Reseeding Inspect seedings for erosion or die out for at least a year. To repair 
bare and sparse areas, fill gullies, relertiliz.e, reseed and mulch. 
Consider no-till planting where possible. 

If stand I~ inadequate or plant co,,er is patchy, identify the cause of 
failure and take corrective action: choice of plant materials, lime 
and fertilizer quantities, poor seedbed preparation or weather. If 
vegetation fail& to grow, have the soil tested to determine whether 
pH is in the correct range or nutrient deficiency is a problem. 

Depending on stand conditions, repair with complete seedbed 
preparation, then overseed or reseed. 

If It's the wrong time of year to plant desired species, overseed with 
cereal grain or millets to thicken the stand until timing is right to 
plant perennials or use temporary seeding: 

Fartl/lzatlan Satisfactory establishment may require refertilizing the stand in the 
second growing season. 

a Do not fertilize cool season ~es in late May through July. 

o Grass that looks yellow may be nitrogen deficient. An applica
tion of 50 lbs of N-P-I< per acre in early spring will help cool 
season grasses compete against weeds or grow more successfuU}~ 
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54 

Remember lo convert actual pounds of nutrient needed when deter
mining bow many pounds of commercial fertilizer to buy. 

• Do not use nitrogen fertilizer if stand contains more thnn 20% 
legumes. 

Mowing Consider mowing after plants reach a height of 6 to 8 inches. 

Mow grasses tall, at least 3 inches in height and minimize compac
tion during mowing process. 

Monitor the late winter and early spring growth of nurse crops to 
be sure that they do not smother the permanent seeding. Mowing 
in April may reduce the competitiveness of the nurs~ crop and open 
the canopy to .allow more sunUght to permanent seedlinp that are 
beglnnlng to grow. 

Vegetation on structural practices such 115 embankments and grass
lined channels need to be mowed only to prevent woody plants 
f'rom invading. 

Common lnndequate seedbed preparation; results in poor stand-prepare 
Problems well-tilled, limed and fertilized seedbed and reseed. 

Unsuitable choice of plant materials such as seeding Bermt1da grass 
in the north or in the faU; results in stand failure--5elect an appro
priate species based on plant characteristics in Tables S.S arid 5.6 
and time of seeding (Thble 5.4). 

Nurse crop rate too high in mixture; resultS in perennial being 
outcompeted-limit rates to those shown in Table 5.8; ellm.inate old 
nurse crop, prepare seedbed and reseed. 

Seeding at the wron~ time of the yenr; resulting in inadequate 
stand-consult Table 5.4 and reseed. U ~ng is not right, use tem
p Drat')' seeding to stabilize soll until preferred seeding dates. 

Inadequate mukhing; result! in inadequate stand, bare spots or eroded 
areas-prepare seedbed, reseed, cover seed evenly and tack or lie down 
mulch, especially on slopes, ridges and in channel~ (see Mulcllillg). 

. 'I 
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Practice 
Description 

7b prevent roots 
tram drying our, 

moisten sail 
Sl.llface and bull · 
sod joints tlghUy 

agafnsl each Dlher. 

Sodding 

The use of a vegetative cover to provide immediate erosion c;:ontrol 
in dishtrbed areas. Sodding is well suited for stabilizing exodible 
areas su~ as grass•lined channels, stormwater detention basins, 
diversions, swales, slopes and filter strips. 

'. 

Recommended Prior to start of installation,.plant materials and amendments should 
Minimum be specified by a qualified professionaL Plans and specifications should 

Requirements be referred to ·by field personnel tl1Toughout the Installation process. 

• Plant Selection: High quality, healthy, moist, fresh sod. 
Select a variety that is well-adapted to the region, intended 
use and desired level of maintenance.· (See 'fable 5.9) 

o Soil Amendments: Fert11izer and lime (if soil pH is less d1an 
6.0) incotporated to a depth of 3 to 6 inches into the soil 

• Soil Surface: Clear of clods, t•ocks, etc.; smooth and firm; not 
compacted clay br pesticide-trea~d soil 

o Irrigation: Required to ensure rooting 

o liming: Anytime of the year, except when the soil is frozen 
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Sodding 

Installation Son supplied nutrien~ are critical to sod establishment and contin
ued plant growlh. Test soU for nutrients and pH. Son testing can 
be done at University Extension offices and private Jabs. 

Site Apply nmendments according to soJI lest recommendations. In 
Preparation the absence of a soil analysis, apply fertilizer amendments at the 

following maximum rates: 

Fertilizer: 90-9(1..90 N-P-K pe:r acre or consult sod sales person 

Apply ground agricultural limestone unless n soU test shows a pH 
of 6.0 or greater. If soil test recommendations are not available and 
soil pH is less than 6.0, use: 

Ground agricultural limestone: 20 Jbs ENM or ECC* /1000 ftl 
or 800 lbs ENM or Ecc• /acre (approx. 2 tons/acre) 

Incorporate amendments to depth of 4 to 6 inches with a disk or 
chisel plow. 

Rake or harrow to achieve a smooth, ImaJ grade on which ~ lay the 
sod. Surface should be loose. and free of plants, trash and olher debris. 

Tabla !1.9 Sad Speclea Alfaplallan Ia Raglans gf I he Slala 

Species KenAI Mlaaaurl 

Kcnllldty Blil&lgll!Ss EaSI and C111111111 SIAicwlclc 
Tlllfl'tlscua Ew :111d Ccntnll S1ruc:w~ 
Dcnnlllln 
I:MIIIIPII Saulh lmlr, •n•l, canlnll Soudtcrn hair 
lutpmvad Saulb hair. en51, canlr.ll Saulltc:m lblnl 

ZaYllo Sonllt b111r, CDSt. conlml Sautbamlllllr 
BuiTnlogra& SllliCllvlde .Siah:wldc 

Laying Sod Sod should not be laid on soil surfaces that are frozen. 
• Mls&oull sills agricultural Dme laWII requlmlhal ag lime ba aold 11 unlls al EqulYatanl NauiRlliZing Molerlal 
(ENM)IIon. Far aJCample, .solllesl requlms 600 lba ENM end lime producefs malarial luis al 400 lba ENM. 
BOO + 4QD • 21ans lg be applllld. See MU Guide 19107 lor delells. In Kansas. ECC (EIIacllva Calcium 
Carbanata) • ENM. (See Gla/Ollaty lor dellnhlon.) 
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During high temperatures, moisten the soil bnmedfab!ly prior to Jay
ing sod. This cools the soU and reduces root buming ancf dieback. 

Lay the first row ofsod in a straight Une with subsequent rows placed 
parallel to and butting tightly against each other. Stagger Joints to 
create a brick-like pattern and promote more Wliform growth and 
strength. Ensure that sod is not stretched or overlapped and that all 
Joints are butted tight to prevent spaces which woUld cause drying 
of the roots. {See Figure 5.2) . . 

On slopes 3:1 or steeper, or wherever erosion may be a problem, Jay 
sod with staggered joints and secure by stapling or pegging. Install 
sod with the !eng~ perpendicular tn lhe water flow (on the contour). 

Immediately after laying the sod, mll or tamp it to provide .firm contact 
behveen mots and soU, then inigate s9d ~eeply so that the underside of 
the sod pad and the soU 4 inches below the ~ad Is thoroughly wet. 

Until a good root system develops, water sod during dry pedods as 
ofti!Jl as necessacy to m."lintain moist soil to a depth of atleast4 inches. 

Wait until the sod is firmly roob;!d before mowing for the first 
lime, usually 2. to 3 weeks. Not more than. 1/l of the grass leaf 
should be removed at any one cutting. · 

Lay SDd In a slaggered pallem wllh strips buUIKI llghltf &!JIInsl each clhBt. 

Figura 5.2 '!yplcallnstallatlcn or grns sod 
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lay sod across U1a direcUon ofllow. Uaa pags 
or &taplaa Ia fasten sod firmly allhe comers 
and ln lila cen1ar. 

Figura 5.3 JnstallaUun of Bod In Waloi'WIIya 

Sodded Sod provides quicker protection than seC!ding and may reduce the 
Waterways risk of early washQUt Unless fiber blankets are used. 

Construction 

When installing sod in waterways, use tl1e type of sod specified in 
the channel design. 

Lay sod strips peqJendicular to the direction of Wi;}ler flow and stag· 
ger in a brick-like pattern. See Figure 5.3. 

Staple flnnly at the corners and middle of each strip. Jute or syn
thetic netting may be pegged over the sod for further protection 
ngainst washout during establishment. 

Verification Check materials and installation for compliance with specifications. 

! . ' 



------------------------ ChapterS 

TroubleshooUng ~onsult with qualified design professional if any of the follow
ing occur. 

• Variations in topography on site indicate the liOdding materials 
will not IuncJ:ion as intended; changes in plan may be needed. 

• Design specifications for sod variety cannot be met or irrjgation 
Is not possible; substitution or seeding mny be required. Unap
proved substitutions could result in erosion or sodding failtiJ'e, 

Maintenance Keep sed moist until it is fully rooted. 

Mow to a height of 2 lo 3 inches after sod is well-rooted, in 2 to 3 
weeks. Do not remove more than 1/3 of the Jenfblade in any mowing. 

Permanent, fine turf areas require yearly fertilization. FertiJize 
warm-season grass in late spring to early summer, cool-season grass 
in late winter and again in early full. 

Common Sod laid on poorly prepared soil or unsuitable surface; grass dies be
Problems cnuse it is unable lo root-remove dead sod, prepare surface and resod. 

Sod not adequately irrlgaled alter installation; may cause root die
back or grass does not root rapidlr ilnd is subject lo drying 
out-irrigate sod and underlying sci to a depth of 4 inches and 
keep moist until roots are established. 

Sod not anchored properly; may be Iaoset1ed by runoff-replace 
damaged areas and anchor sod. 

Slow growth due to lack of nitrogen; may cause yellowing of leaf 
blades-refertilize sod, but a\'oid fertilizing cool season grasses from 
]ale May through.]uly. 
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------------------------ Chapter 5 

Mulching 

Practice TI1e appUcalion of plant residues such as straw or other suitable mate-
Description rinls to the soil surface. Mulch protects the soil surface from the erosive 

force of raindrop impact and reduces the 1•elodty of overland flow. It 
helps seedlinw; germinate al"!d grow by consemng moislure, protect
ing ngajnst temperature extmnes and conf:rolling weeds. Mulch also 
maintains the infiltration capacity of the soil. 

It takes about two 
Ions per aC/8 of 
straw mulch to 

covsr et tsasl76 
percent of the 

ground sutface. To 
prevent erosion snd 

prcvlda the b/!51 
mlc:rocllmats 

forsast:J 
eslabllsltmsnl, 

straw mulDh shculd 
be physlcany 

anchored or Ued 
dowrrwitha 

tackmer. 

Mulch can be applied to seeded areas to help establish plnnt cover. 
It can also be used in unseeded areas to protect against erosion over 
the winter or until final grading and shaping can be accomplished. 

Recommended Prior to start of construction, mulcluequirements should be designed 
Minimum by a qualified professional Plans and specl.fjcations should be referred 

Requirements to by field personnell:hroughout the construction process. 

• Malcrlal: As specified in the approved site plan. If not 
specified, select ham m\.llch materi~s listed in Table 5.10. The 
choice should be based upo.n solls, slope steepness and 
length, flow conditions and time of yenr (See Figure 5.4). 
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Practice 
Description 

FaRow manufacturers 
fllcommenrtsrirms ra 

sur:ceRfu/ly Install 
eroslan can/rul 

bflllkels arma11rng. 
TM manufar:lutflf ol 

Urfs high VIIIDr:fly 
blanket called frJr 

stapling awry Ava fast 
anrl a r:heoll slot 

wherevar hvo sscfians 
1!18111./Dinl!d. 71Jis 

· bfankar 1vu used ro 
prorsr:f rmn and 

eidiiiJ/Ish gran In a 
WBIBI\VBY an !he 

Augusl BUJt:lJ 
Mf1n1Prial 

ConseMiflon Ares. 

Recommended 
Minimum 

Requirements 

Erosion Control Blankets 

To aid in controlling erosion on critical areas by providing a protective 
cover made of straw, jute, wood or other plant fibers; plastic, nylon, 
paper or cotton. This practice is best utilized on slopes and channels 
Wfiere the el'tlSlon hazard is high, and plant growth is likely to be too 
slow to provide adequate proled:ive co\ler. Erosion control blankels 
are typically used as an alternative to mulching but can also be used to 
provide structural erosion protection. Some important factors In the 
choice of a blanket anr. soU conditions, steepness oF slope, length of 
slope, type and duration of protection required lo establish desired 
vegetation, and probable sheer stress. 

Prior to the start of consbuction, the application of erosion conlrol 
blankets should be designed by a quaUfied profession Iii and plans and 
specilicationsshould b!! avaUable to field pe1:50rmel. The field inspec
tor should verify that instaDa_tion is in accordance with thephms and 
spedficalions. 

Numerous products designed to control erosion are avallable. Prod
uct installation procedures for manufactured erosion control blanket 
products. !ihould always be available from the manufacturer. Table 
S.lllists some of the mom common pmducts.available. 
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_____________________________________________ ChapbK5 

Tempprary Dlversl~:»ns 
Practice A temporary ridae or e)(cavated chiiiUlel or combination ridge and 

DescripUon channel designed to protect work areas from runoff and divert water 
to sediment ltaps or stable outlets. Thmporalj' divemions are usually 
constructed by excavating a channel and using the excavated materioJ 
to construct a ridge on the down slope side of the channel. 

An unfinished 
lamporary 

diversion routes 
sediment-laden 
slotmwater to a 
sedlmsnt basin. 

Temporary 
dlvsn~lona shaufd 

be shaped, seeded 
and mulched. 

Establls~ 

permsnsnl 
vsgslalkm If the 
diversion wDI be 

used far one year 
armors. 

nus practice appUes wherever stormwater runoff must be lempornrily 
diverted lo protect disturbed areas and slopes OJ: 10 retain sediment~ 
site during conslruclion. These structures generally have a life expect
ancy ofl8 months or Jess, but can be prolonged wilh prcpermllinltmance. 

Recommended Prior to start of construction, temporary diversions sbould be designed 
Minimum by a registered design pz:ofessional. Plans and specifications shOuld 

Requirements be ref'ened to by field personnel tluoughout the con5tructlon process. 

Temporary diversionS should be constructed to minimize erosion at 
the design Bow. 

a Drainage Area: Less than 5 acres 
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Temporary Diversions 

• Ridge Design: 
Side Slope: 2:1 or flatter; 3:1 or flatter where vehicles must 

cross 
'lbp Width: 2.0 ft 
Freeboan::l: 0.3 ft. 
Settlement 10"/o of fill height 

• Channel Design: 
Side SJope: 2:1 or flatter; 3:1 or flatter where 

vehicles must cross 
Grade: Stable, positive grade towards outlet, but not 

exceeding 2% 
Construction 

10B 

Site Lctcate and mark the alignment of the diversion as shown on the plnns. 
PreparaUon The alignment should maintain a stable, positive grnde toward the 

outlet. Minor adjustments to lhe grade and alignment may be required 
by site conditions. Realign or elevate the diversion as needed to avoid 
mvme grade. 

Flguro 1.14 Typical Tomporary Combination Diversion 

Determine exact locnlion of nny undergnnmd ulililies. 

Remove trees, brusl1, stumps and other unsuitable material froin site. 

. Dlsk the base of the ridge before placlng fill. 

. 1 



----------------------- ChapterS 

Grading . Construct the diversion to dimere~ion and gmdes shown on the design. 

BuUd the ridge lOo/ll higher than designed for settlement, and compat:t 
with wheels of the construction equipment or sheeps£oot roller. 

leave sufficient area along the diversion to pennit clean out and re
grading. 

Erosion StabUize lhe outlets in accordance with design plans during construe-
Control lion of the diversion. · 

Place gravel or other surface protection at vehicle crossings to prevent 
rutting. 

Stabilize ridges and channels with vegetation or synthetic erosion con· 
trol measures as specified in the design. 

Outlet should be nonerosive for design flow. Divert flow containing 
sediment to sediment trap or basin. 

Stabilize ridge with vegetation if in place more than 30 working days. 

If the diversion is constructed above a steep slope, install temporary 
slbpe drains or other stable outlet to control rW1off and prevent ero
sion of the slope (see Tempomry Slope Dmill6, Gmss-li11fd Clramrcl, 
Ripmp-liu~d OmmwQ. 

Construction The field inspector should verify the dimensions shown on tl1e pliU15 
Verification for the foUow~g: depth, boHom widll:l, top width, &ide slopes of chan

nel and ridge, grade of channel bottom, ridge height and channel 
stabilization techniques. 

Check all of u,e finished grades and configuration of all channels to 
eliminate constrictions to flow. Also check aU ridges for low spots and 
stability. 
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Temporary Diversions 

Troubleshooting Consult with a registered. design professional if any of the follow
ing occur: 

• Seepage is· encountered during construction. It may be neces-
sary to install drains. · 

• Variations in topography on site indicate diversion will not 
function as intended. 

• Design specifications for seed varlet)~ seeding dates or erosion 
coritrol materialS cannot be met; substitulions may be requhed. 
Unapproved substitutions could result in erosion and lead to 
diversion failure. 

Maintenance Inspect weekly and following each storm event 

110 

Remove debris and sediment hom the channel and rebuild the ridge 
as needed. 

Check outlets and make necessary repairs immediately. 

Remove sediment from traps when they are 50"/o ft.iU. 

When lhe wm·k area has been stabilized, remove the rldge and fill in 
the channel to blend with the natural ground. Remove temporary 
slope drains and stnbillze Rl1 disturbed areas with vegetalion or other 
erosion control practices. 

Mow grass in channel as shown in Ute design plan. 

Common Sedimentation results in channel grade dec:reasing or reversing, lead· 
Problems ing to overtopping-realign or deepen the channel to maintain grade. 

Low point in ridge where diversion o'Dsses a natural depression reo 
suits in overtopping of ridge-buUd up ridge. l 
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Erosion in channel before vegetation Is established results in uneven 
channel grade, may lead lo breach of ridge-repair channel and in
stall sod or synthetic lhtu 

Seepage or poor drainage in channel resuliS in poor vegetation estab
Usrunent-install subsurface drains or stone channel boHom. .. 

Vehicle crossing point reSl.tlls in rutting, increased erosion potential
maintain the ridge height, flatten the side slopes~protect the rldge with 
gravel or hard surface at the c:roSsing point. 

Excessive gr<lde In channel results in erosion in channel-repair chan
nel, and instaU an erosion resistant lining or realign to reduce the grade. · 

Excessh1e velocity at outlet results in erosion-insfnll an outlet stablli
Zt1tion structure (see Rock 011tleJs or EncrgtJ Dissipalors). 

Ridge not compacted, runoff from a storm event may cause failure
repair~ use construction equipment to compact. 
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-----------~-------=-------ChapterS 

Permanent Diversion 

Practice A watercourse constructed across a slope whidl may consist of nn ex-
Description cava~d chaMel, a compaded ridge or a combination of both. Most 

permanent diversions are constM:ted by excavating a channel and 
using the excavated malerirulo construct a ridge on the downslope 
side of the channel. 

Permanent 
dlversiDils provide 

/ong.lenn pmlecllon 
for lhe sraas bslow 
as they roue runoff 

to a slab/a aUllet. 
They also allow 

time for vegaJallon 
to become 

established on the 
prolecled slopes. 
GsnsnJ!Iy. fencss, 

IIeas snd other 
obstrucUons should 

no I be located In lhe 
channel. 

This practice applies to wherever slormwater runoff can be redirected 
to protect do'\.vnslope structures or areas from erosion, sediment, and 
excessive wetness or localized flooding. They are designed to interp 
cept and canyexcess water loa stable outlet where it can be temporarily 
stored or released. 

Recommended Prior to stnrt of construction, pennanent dh•ersiotlli should be designed 
Minimum by a registered design professional. Plans and spedficatiollS should 

Requirements be referred to by field perso~ throughout the cofl!jtruction process. 
The diversion should be built according to planned alignment, grade 
iUld cross section. 

• Dlilinage Area: Less than 5 acres 
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Permanent Dfve~ion 

Construction 

• Ridge Design: 
Side Slopes: 2:1 or flatter, 3:1 or flatter where vehicles must 

cross 
Top Width: 2.0 ft minimum 
Height: 1.5 ft. 
Freeboard: O.S ft. 
SeHiement: 10% of fill height 

e Channel Design: 
Shape: Parabolic, Trapezoidal or V-shaped 
Side Slopes: 2:1 or flatter; 3:1 or flaHer where vehicles must 

aoss 
Grade: Stable, positive grade towards outlet 

• Erosion Conlrol: Establish vegetation on ridges and channels as 
soon as possible or use synthetic erosion control measures as 
specified in the design. 

Figure 5.15 TyplcatTrapamldal Permamrnt Dlvaralon 

Site Detennlne ext1ct location of any underground utilities. 
PreparaUon 

114 

Locate and mark the alignment of the diversion as shown on the plans. 
The alignment should mnintain a positive grade towards U1e outlet. 
Mim;1r adjustments to the grade and alignment may be required to 
meet site conditions. 

Clear the conslmclion area of trees, stumps, brush, sod and aU other 
unsuitable material which \Vould interfere witll compaction of the ridge. 

' ' j' 
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Disk or scarify the nrea where the ridge 1s to be installed before plac
ing the fill. 

Clean out, fill and compact all ditches, awales or gullies to be crossed. 

App1y gravel or hard surface proleclion at vehicle crossings to pre
vent rutting. 

Install vegetated outlets prior to construction. Adequate \•egetatlon 
should be established in the outlet channel. If vegetation ca~ot be 
estal:ilished, consider using erosion control blankets or constructing a 
stabilized outlet (See Rock Outlets and E1U.'f8Y Dissipnlol's). 

Grading Excavate, fill, shape and stnbilize the diversion to planned allgrunent, 
grade and cross section. The channel should have a positive grade 
toward the outlet to a\•oid ponding. Where possible, blend diversion 
Into the surrounding landscape. · 

Overfill and compact the ridge, allowing for 10% settlement. n1e 
settled ridge top must be at or above design elevation at all points. 
Compaclion may be achieved by driving wheeled equipment along 
the ridge as lifls are added. FlU should be placed in lifts of no more 
than 6 to B inches in depth. 

Erosion Leave sufficient area along the diversion to pennit clean out and re-
Control grading. 

0 

lnstall grave) or hard surface protection at vehicle crossings. 

Stabilize diversion outlets in accordance with plans. 

Control sediment with silt fence (or other appropriate measures) along 
0 gt'ilding limits. Diversions carrying sediment from disturbed areas 

must empty into sediment traps or basins. 

Immediately after installation use permanent vegetation or other means 
to stabilize the diversion in accordance with plans. 

0 
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Pennanant Diversion 

Construction Check finished grades and cross section of all channels to ellmJnate 
Verification consbictions to flow. Also check all ridges for Jaw spots and stability. 

Troubleshooting Consult with registered design profl!lilllonallf any of the following 
occur: 

• Seepage is encountered during construction. lt may be neces
sary to ins~ drains. 

• Variations in topography on site indicnte diversion will not 
. function as intended. 

• Design specifications far seed variety, seeding dates or erasion 
conlTol mnterlnls cannot be met; substitutions may-be required. 
Substituiions not approved by the design professional could 
result in erosion and lead to di\•er&ion failure. 

Mal ntenance Inspect weekly and following each storm event for eroded areas until 
the diversion is \•egetated, then periodically and after major storms. 

116 

Remove debris and sediment from the channel, and rebuild the ridge 
tc design elevation where needed. 

C1ec:k diversion outlets and keep in good repair to prevent erosion. 

Maintain vegetation with periodic fertillzalion and DJowlng to keep 
plantings in a vl9orous, healthy condition. Mowing for \\reed and 
brush control durmg the first year should generally be done at a height 
of 4 inches to prevent seedling damage. 

When the a wo1·k area hns been stabilized, remove sediment traps and 
repair bare or damaged areas in the vegetation. 

Stabillz.e al1 eroded, rutted or disturbed areas as soon 115 possible wil.h 
vegetation or synthetic erasion control m~ures as specified in the 
design. 
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Common Rutting at vehicle cro55ings; Increases erosion potential-maintain 
Problems ridge netght, protect·with gravel or hard surface or flnHen side slopes. 

SUtmay accumulate in divemions resulting in dwmelgradedeaeases 
orrevetseS,leacUng to overtoppmg-remove&ilt in the channel to main
tain grade. 

Ridge overtop&-diversions crossing natural depresSions should be 
constructed to avoid dips in the ridge. . 

Erosion in channel before vegetation is established; results In Wteven 
channel grade, may Jead Ia breach of rldge-fnsbtll sod or synthetic 
lhler. 
. 

Seepage or poor drainage in channel; results in poor vegetation estab
lishmen._install subsurface drains. 

Outlets not stabilized; resulls in scour at the diversion outlet-repair 
erosion, reevaluate erosive velocities and JeCOmJllended erosion pro
ledion measures. 
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Perimeter Protection 

Practice A been or channel constructed along the outside edge of a disturbed 
Description construction are!llD prel•ent damage &om &lo!Jllwater nmpff or sedi· 

ment. Titese diversions are used on the upslope side of~ construction 
site to p~v~nt S"qri'a~ runoff from entering the dlsturbecf.area. They 
~also be used ~ the downslope side to 'Ul'ert sediment-J~den tun
off to ol:l-site sediment traps or basins. Divel'Sions for perimeter 
prolectia,'l can be either temporary or permanent. 

EvEUI whan 
ev~hlng Is dans a 

right (permanent ~ 
saed/ng wllh a 

lsck16ed ITJ!.IIch}, B 

heavy rain can iii 
cause rills and rd 

gu/Uea In cut-and-1111 i 
slopes. A dlversfan .fi · 

allhe fop of the ! , 
~~~ I 

preventsd the need ~ 
Ia regrade and z 

reseed. 

Recommended Prier to start of construction, diversions should be designed by a reg
Minimum istered design professionaL Plans and specifications should be referred 

Requirements to by field personnel throughout the construction process. Tite div~ 
sion should be built according to planned alignment, grade and cross 
section. 

• Drainage Area: Less than 5 acres 

• Berm Design: 
Side Slopes: 2:1 or flatlei'; 3:1 or flatter where vehicles must cross 
Top Width: 2.0 ft. 
HeiKht 1.5 ft. 
Freeboard: 0.5 ft. 
Settlement: 10% of fill height 
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Perimeter Protection 

Figure 5.16 Typical PerlmaterProtactlon 

• Channel Dl!5ign: . 
Shape: 'li'apezoidal, Parabolic ot· V-shaped 
Side Slopes: 2:1 or flatter; 3:1 or flatter where vehicles must 

cross 
Stabilization: As spedfied in the design pian; based on 

velodty by reaches 
Grade: Smble, positive grade towattis outlet, but not 

exceeding2% 

e Outlet Stable, with sediment-laden \Vater dh•erled to a sed!· 
ment trap or basin; and runoff from undisturbed areas diverted 
toil stable natural outlet or outlet stabillzatlon structure 

Construction 

120 

Site Determine exact location of any underground utilities. 
Preparation 

Remove all trees, brush, shlmps or other debris from the site, and dis
pose of properly. 

Fill and compact all ditches or gullies t1,1 be crossed. 

Scarify the base of the berm before placing the fill. 

Grading Flll the berm higher than the design elevntiM , nnd compact ·with 
wheels of the construction equipment to design height plus lOo/o. 



------------------------ Chapter 5 

Construct the channel to the dimensions and elevations shown on the 
plan. 

Leave enough area along the diversion to permit access by machine& 
for clean out and maintenance. · - .. -

lnstaD outlet protection and &ediment traps according to the design plan. 

Erosion Slabilize the channel using temporary lining to protect vegetation ns 
Control specified in the design plnn. 

EstabUsh vegetation on the berm immediately following construction. 
If diversion is tempera~ restore berm Md channel to original grade 
after disturbed area is stabilized and establi:>h vegetation as soon as 
possible. 

Stabilize the disturbed nre.as. 

Construction Check finished gmde and ctOSS section of berm or chaMeJ around the 
VenficaUon perl[neter. 

Check channel cross sections at severallocnlions to eliminate constric
tions to flow. 

Troubleshooting Consult with registered design professional if any of the faD owing 
occur: 

• Variations in topography on site indicate perimeter protection 
will not function as intended. Omnges in plan may be needed. 

• Design specifications for seed vnriety, seeding dates or erosion 
control materlnls cannot be met; substitution may be reqtrlred. 
Unapproved subsfilutions could result in failure of the perim
eter protection. · 

121 



[ 

[ 

[ 

( 

[ 

c 

[ 

.----. 
\ 

Perimeter Protection 

Maintenance Inspect the berm periodically and after every storm event. 

122 

Remove debris and sediment from the channel immediately. · 

Repair the benn to its original height if damaged. 

Checlt outlets and make necesslllJ' repairs to prevent gully fomwlion. 

Clean out sediment traps when 50% Cull. 

Once the work area has been stabilized# remove the sediment traps, 
disposing of unstable sediment in a designated disposal area. 

Common Erosion in channel from excessh•e grade-install an erosion-resistant 
Problems lining in the channel. 

Overtopping caused by sediment in channel where grade decreases 
or teverses-:deepen the channel or realign the grade. 

Overtopping at low point in ridge where diveESion crosses shaDow 
draw-rebuild the ndge with a positive grade towards the outlet at 
all points. 

Erosio.n at outlet-install an outlet stabilization structure. 

Sedimentation at diversion outlet-install a temporary sediment trap. 



-----------------------------------------------Chap~5 

Practice 
Description 

Recommended 
Minimum 

Requirements 

Construction 

Temporary Swale 

A linear depression in the ground surface which carrles drainage run
off, but does not block lTaffic, as do ditches, gutters or diversions; This 
practice applies anywhere a drainage conveyance is required and can 
be used as an alternative to clos~ pipe systems. Grassed swales also 
provide the benefits of reducing slonnwatervelocity, promoting Infil
tration and removing sediment. 

Figure 5.17 Cross Se~~:tllm af Typical Temparary SWill 

Prior to start of cons !ruction, temporary swales should be designed by a 
quallfied pro~ionol. Plans and specifications shiJUld be referred to by 
6eld personnel throughout the construction proce;s. The swale should 
be built according to planned alignment, grade and cross section. 

• :Prainage Area: Less than 3 acres 

e Ground Slopes: Grotmd slopes leading to the swale should 
h~a~~~~~~ . 

Construct temporary swales to ~imize erosion at the design flow. 

Site Detennine exact location of any tmdergrotmd utilities. 
Preparation 

Locate and .mark the alignment of the S\Vale as shown on tbe plans. The 
alignment should maintain a positive grade towlllt!s the outlet to avoid 
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Temporary Swale 

pending. Minor adjustments to the gt-ade and alignment may be re-
quiied by Site conditions. 0 

• 

Remove trees, brush, ~;tumps and other debris from the site. 

Grading Excavate, fill and shape the swale to planned alignment, grade and 
cross section. 

Eroslcn Control Stabilize the autlets during the conslnlclion of the swale. 

Seed, mulch or sod tl1e swale immediately after construction. 

Construction Check finished grade and cross section of swale throughout Us length 
Verification to ensure that it is free of constrictions and reverse grades. 

Troubleshooting Consult with a registered design professional if any of the follow· 
fng occur: 

• Variations in topography on site indicate swale ·will not function 
as intended. Changes in the plan may be needed. 

• 

0 

Design specific:alions for seed variety, seeding dates or erosion 
control materials cannot be met; substitutions may be required. 
Unapproved substitutions c:ould result in erosion and lead to 
failure. 

• Pool'ly drained soils that contain high amounts of clay am found 
on U1e site. These types of soils may cause prolonged swface 
pending of water. 

Maintenance 0 Inspect following each storm event. 

Remove sediment £rom the swale os needed. 

Repair erosion damage i.xnn)edialely. 

Check outlets and mnke necessary repairs immediately. 
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Common Vehicle crossing point; can cause rutting and increase erosion-flatten 
Problems the side slopes and protect the swale with gravel at the crossing point. 

Excessive grade in channel; resul1s in channel erosion-realign to re
. duce the grade. 

Excessive velocity at outlet; results in erosion-hlstall an outlet stabi
lization structure. 

Seepage or poor drainage in swale; results In poor vegetation estab
Jisrunent-inslall subsurface drains or stone channel bottom. 
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Grass-lined Channel 

Practice A grass waterway constructed for the purpose of handJing concen
DescrJptlon trated surface runoff in such a. way as fo prevent damage from erosion 

and sU~tion. This practice ~plies to sites where: 
• concentrated nmoHWill cause eroslon damage, 

Eslabltsh 
permsnent 

vegetsllon ss 
quickly as possible 

so !hat grassed 
waterways can ba 

used. l:rosio" 
cCJfltrof matting wHI 
pmv/de Immediate 

prctectton II the 
waterway is 

needed before 
grass is 

established. 

Recommended 
Minimum 

Requirements 

• n vegetative lining provides sufficient stability for the 
chann~ as designed, 

• channel grades are generally less than S'Yo and 
• space is available for a relatively large cross section. 

'I}'picnl uses include road&lde ditches, channels at properly bound
mies, ouUels for diversions and stabiJizing concenlratei:l fJow areas. 

Prior to start of conslrudion, grass-Jined channels should be d~lgned 
by a registered design professiot1al. Plans and specifications should 
be referred to by fieJo personnel thr'?ughout the col'lStruction process. 
The channel should be built aa:orqlng to plonned alignment, grade 
and cross section. 
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Grass-lined Channel 

Construction 

• Cross Section: Trapezoidal os· parabolic 

• Side Slopes: · 3:1 or flatter for trapezoidal channels 

• ~el Stab~tion: Use mulch, erosion control blankets, 
turf rein(orcement.mats or other appropriate practices e~s 
sp~ed in the design plan. 

• Outlet Channels should empty Into sediment traps, detention/ 
retention basins or stable outlets. 

• Subsurface Drain: Use in areas with seasonruly high water 
tables or seepage problems. 

Site Determine exact location of underground uti)ltfes. 
PreparaUon 

132 

Install sediment traps or drains if needed. 

Remove brush, ln!es and other debris from the construction area and 
dispose of properly. 

Bolkim Wldlh 

FJgura 5.19 'nfplcaiTrapezoldal Grass·Dned Channel 
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Grading Extavate md shape the cbaMel to dimensions shown on the design 
sp.edficatlor:t, removing Md properly disposing of excess &Oil so sur~ 
face water can enter the channel freely. 

If subsurface drnin is needed,.install it offset to one side of the chaMel. 

Pmvfde topsoil as needed to grow grass on areas distwbed by con
struction. 

Ercsfon Protect all concentrated inflow points along the channel with erosion
Control resistant linings, rlprap, sad or other appropriate measures. 

Fertilize and seed or sod the dwmel immediately after grading; and 
pmlect with erosion control blankets, turf reinforcement mats or mulch 
according to the design pL1IL 

ChBMel should outlet nt a stable location. 

ConstrucUon Check .finished grade and cross seclion of d'umnel throughout the 
Verification length of the watercourse. Verify c:hannel cross sections at sc\•eral lo-

cations to avoid constrktions to flow. · 

Troubleshooting Consult with registered design pro~essional if any of the following 
occur: 

• · Variations in topography on site indicate chllnnel will not 
hmctlon as intended. Ch1111gcs in plan may be needed. 

• Side slope cave ins t'e.Sulting from unstable, high-water-table 
soil, steep banks or high-flow velocity. Most Ukely to occur on 
the outside of d1annel curves. 

• Design spediications for seed variety, seec.Ung dates or eJ.'Osion 
control mater1:1ls cannot be met; substitution may be lt!quired. 
Unapproved substitutions could result in channel erosion. 
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Grass-lined Channel 

Maintenance Inspect the channel following storme\renls both during and after grass 
cover is established; mPke needed repairs Immediately. 
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Check the chBIUlel outlet and road crossings for blockage, sedhnent, 
bank Instability, breaks and eroded areas remove any blockage and 
make repairs immediately. 

Remove significant sediment and debris from the channel to maintain 
design 0'065 section and grade and to prevent spot erosion. 

Common Erosion occurs in channel before vegetation is fully estabUshed-re
Problems pair, reseed and inslall erosion control blankets or turf reinforcement 

mats. 

Gullying, head cutting or settling in channel; grade Is too steep lor a 
grass lining or drain was insbllled in the center of the d1annel, not off 
to the sic:Je--.redesign the channel and utilize erosion-resistant lining. 

Overbank erosion, spotemsion, channel meander or floocling'-remcm 
llCCUltlulated debris and sedJrnent, and stabilize and revegetate trouble 
spots. 

Ponding along channel; the approach is not properly graded or sur· 
fnce inlels are blocked-Improve channel grade or t'l!move blocl<agti 

Erosion at chaMel outlet-install an outlet stabilization structure. 

Sediment deposited at channel ouUel; indicates channel or watershed 
erosion-find and repair the source of any channel erosion, stabilize 
the watershed, or install temporary diversion and sediment traps to 
protect the dumnel from sediment-laden runoff. 
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Practice 
Description 

Rock·llflfld 
channels, /Ike this 

one rn 
Independence, can 

be used In are11s 
wltf• h@h now 

11eloc!Ues or 1Nhe111 
VSQalallon Js hard 

ID establish. 

Rlprap·lined Channel 

Waterways with an erosion-resistant rock lining designed lo carry con
cenlrated runoffto astable outlet. This practice applies where conditions 
are expecled In be W15Wtable for use of grasa-lijted chamels, such as: 
1) chiUlll$ with average grades over 5%, coptinuous or prolonged 
flows o~ur, potential fur damage from .traffic exists, or soilS are erod
ible and spit properties are not suita~le for vegetationi 2) design 
velodlies exceed 5 feet per second; 3} dumnellocation warrants the 
use of in~ pr.otection; or 4) channel will ha\•e prolonged periods 
of wetness·which will hinder pR•th of grass. 

Recommended Prior to start of construction, riprap-:linei:l chnnnelsshould be designed 
Minimum by a regiE~tered design profesSional. Plans and specifications should 

Requirements be referred to by field personnel throughout the construction process. 
The channel should be built according to planned alignment, grilde 
and cross section. 

o Cross Section: As shown in the design specifications 

a Side Slopes: 2:1 or flatter 

• RiprapiJ,tock: Size and gtadation ns shown in design specifica
tions. Riprap should consist of a well-graded mlxhue of stone. 
Larger stone should predominate, with sufficient smaller sizes to 
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Rlprap..Jined Channel __ __:....__;_ _______________ _ 

Construction 

fill the voids between the stones. The diameter of the largest stone 
size should be not greater than 1.5 times the d,n size. 

• Rip~p Thiclmess: Minimum thickness of riprap should be 1.5 
times the maximum stone diameter. 

• Stone or Rode Quality: S$ct •e for riprap from field stone 
or quany slone. The "lone should be hard, angulaJ.; and highly 

. cheinical" and weather" resistant. The specific gravity of the 
individual stones should be at least 2.5. 

1 Foundation: Geotextile fflter fabric or reck aggregate filler layer 
under tl1e rlprap 

• Oul:lel: Stable, non-erosive 

Figure 5.20 Typical v .. hapad Rlprap-llnod Chnnnol 

Site Determine exact location of underground utilities. 
Preparation 
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Remove brush, trees and other debris from the channel and spoil ar
eas, a11d dispose of properly. 

Excavate cross section to tbe lines and grades shown in design specifi
cations. Overexcavate to aDow for thickness of rlprap and filler material. 
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lnstaftation JnstalJ geotextile fabric or aggregate In lhe elU:avated channel as a foun
dation for the rlprap. Anchor fabric in accordance with design 
speclfkatlons. 

As soon as the foundation is prepared, place the riprap to the thick
ness, depth and elevation shown in the design specifications. It'should 
be a dense, ~onn .and well-graded mass with few voids. · 

Blend the finished rock surface wUh the SWl'Oundlng land suriace so 
there are no overfalls, channel constrictions or obstructions to flow. 

Erosion Stabilizedumnel inlet poinls and inshlll needed outlet protection prior 
Control to or during channel construction. 

StabWze disturbed areas after construction is completed. 

Construction Check finished grade and acss section of charutel throughout the 
Verification length of the walereourse. Verify channel cross sections at se\•erallc

cations fo avoid flow constrictions. 

Troubleshooting Consult with registered design professional if any of the following 
occur. 

• Variations in topography on site lndicale channel will not 
function as intended; changes in plan may be needed. 

• Design specifications for riprap sizing, filter fabric or aggregate 
filter cannDt be met; substitution mny be required. Unapproved 
substitutions could result in charutelerosion. 

Maintenance blSpect c:hnnnels at regular intervals and after s_torm events. 

When stones have been displaced, remove any debris and replace the 
stones in such a way as to n~t restrict the Row oE water. 

Give special attention to outlets and points where CCllcentrnled flow 
enters the dumnel, and repal.r eroded areas promptly. 
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Rlprap~llned Channel 
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Check for sediment ac;cumuJalion, piping, bank instability and scour 
holes; repair promptly. 

Common Foundation excavation not deep enough or wide enough; may cause 
Problems rlprap to restrict channel Bow and result In overflow and erosion

deepen channel and replace riprap. 

Side slopes too steep; causes instabill~ rock material movement and 
bank failure-flatten side slopes. 

Filter omitted or damaged during stone placement; may result in pip· 
ing and bank instability-install filter and replace stone. 

Riprap poorly graded or slonesnotplaced to fmm a dense, stable chan· 
nel lining; may result in rock displacement and erosion of the 
foun~alion--rep.lace ripmp with properly sized, well grnded mate
rial. 

Riprap instnlled smaller th.'U\ specified; may result in rock displace
ment-selectively grouting over rock materials may stabilize the 
situation. · 

Riprap not extended far enough downstream; may result in under
Ciltting-the channel should outlet on a stable location; extend riprap 
as needed. 

Riprap not blended lo ground surface; may result in gullying along 
edge of riprap-regrade riprap· to blrmd with ground sLlJ'face. 

Ripmp not installed until after washout of other materials has occurred
replace eroded matedal and install riprap. 

Riprap just dtunpecl and not properly shaped; may result in rock dis
placement and erosion-repair eroded iirea and reshape riprap lo attain 
proper channel shape. 
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Practice 
DescrlpUon 

A prtJpsrly insls/led 
sedlmsnl renee 

slows walllf «ow 
long enough for !he 

sediment to setllfl 
out. 

S~dlment Fence 

A temporaty sediment barrier consisting of a geatextile fabric which 
is attached to supporting posts and trenched into the ground. SedJ.. 
ment-laden runoff ponds upliill from lhe sediment fence and runoff is 
temporarily stored to allow sediment to settle o.ut of the water. 

This practice app~es where sheet erosion cccuts on smaD dlsl:wbed 
areas. Sed4nept fences ate intended to intercept and detain sman 
amotmls of sediment from disturbed areas in order to prevent sedi
ment from leaving the site. Sediment fences Cilil also prevent slteet 
erosion by decreasing the velodty of the runoff. 

Recommended Prior to start of construction, sediment fences should be designed by a 
Minimum qua~ professional. Plnns ipld specifications should be referred to 

Requirements by field persormel throughout lhe consttuction process. 

e Drainage Area: Umited to 1/ aae per 100 feet affence. Alea is 
further restricted by slope steepness as shown in Thble 5.16. 
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SedimentFenca ------------------------------------------------
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• LocaHon: Fence should be built on a nearly level grade and at 
least 10 feet from the toe of th~ slope to E!'Ovide a broad shallow 
sedbnent pooL Inslall on the contour, where fence can intercept 
nmoff as a sheet flow; not located crossing channels, wqterways 
or other concentrated flow paths; not attached lo existing trees. 

• Length: Maximum of 600 E~t; flare ends of fence uphill to 
temporarlly impound water as shown In Figure 5.33a. 

' ... ... ... .. 

labia 5.16 1\fplcal Land Slape and Distance far Sediment Fence 

Land Slope ('Yo) 

less Utan2 
21o5 
5lo1D 

grealer lhan 1 D 

Maximum Slape Dlalance • 
abovo Fonao (feet) 

,f 

100 

I 

75 
1!0 . 

; 
~ 

I 

I I 
J I 

/ I 

. · 
.I .. 

• FoUaw manufaclurers' recommendallons ror pn:Jper spacing. 
Figure 5.33a Placement of Sedfment Fence 

• Spaclng of Support Posts: 10 feet maximum for fence sup
port~d by wire; 6 feet maximum for high strength fabric without 
supportive wire backing · 

.j 



.--.... 

-------------------------------------------------ChapterS 

• 'Iiench: Bottom, 1 fuot of fence must be buried minimwn of 6 
inches deep. 

• lin pounded Water Height Depth of impounded water should 
not exceed 1.5 feet at at~y point along the fence. 

• Support Posts: 4.--inch diameter wood or 1.33lb/linear foot 
steel, buried or driven to a depth of 24 inches with support wh:e; 
2-inch square wood or 1.0 lb/Hnear foot steel without support 
wire. Steel posts should have projections for fastening fabric: 

Tablt5.17 ExampiD Spacrncauuna fur Sadlmant Fanca Fabric 

Physical Property Minimum Requirement 

FUiellng Elllcfancy 85% 

TenaU11 Blntngllt Ill 20".4 [maximum) alon11111on: 
Slandard slrenglh 30 lblllnur lndl 
Hlglt slrenglh 60 lbfflnesr Inch 

SoUfl:l: Adapt lid from North CaroUna Flald Manual, 1991 

• Support Wue: Wire fence {14-gauge with 6-inch mesh), neces
s;uy if standard stiength fabric is used 

e Reinforced, Stabilized OuOels: Should be loca~ to limit 
water depth to 1.5 feet measured at fowest point along crest line. 

Crest Height 1 foot maximum 
Width of splash pad! 5 feet maximum 
Length of splash pad: 5 feet minimum 
Supports: 4 foot spacing 

e Synthetic Geotextile Fabric: Conformirtg to spedfications in 
Table 5.17 and conf:alnlng ultraviolet Ught inhibitors and stablliz.
ers. Minimum design Ufe of 6 months. 
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Sediment Fence ----------------------

Figura 5.33 lnatallallan or Sadlmant Fonce 

Construction 

17B 

Site 
Preparation Determine exact location of underground utilities. 

Grnde alignment of fence as needed to provide broad, nearly level 
area upstream of fence. 

Fence Dig a trench at least 6 inches deep along the fence alignment as shown 
Installation in Figure 5.33. 
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Drive posts at least 24 inches tnto' the ground on the downslope side 
of the trench. Space posts a maximum of 10 feet if fence is supported 
by wirer or 6 feet if high strength fribrlc and no support fence is \ISed. 

fasten support wire fence to upslope side of posiS, extending 6 Inches 
into the b:ench as shown in FJgure 5.33. . . 

Attach continuous length nf .fabric to upslope side of fence posls. 'Iiy 
to minimize the number of joints. Avoid joints at low points in the 
fence line. Where joints are necessary, fasten fabric secLuely to sup
port posts and overlap to tile next pCJSt. 

Place the bottom 1 foot of fabric in the 6-.inch deep trench (minimum), 
lapping towan:l the upslope side. Back1ill with compacted earth or 
gravel as shown in Figure 5.34. 

Figura 8.34 Delall of Sediment Fence lnstallallon 

To reduce maintenilllce, excavate a shaUow sediment storage area In 
the upslope side of the fence. Pro\ride good access In nreas of heavy 
sedimentation for dean out and maintenance. 

Reinforced Allow for safe bypass of storm flo\\• to pre\•ent overtopping failure of 
Stabilized OUUet fence. . 

Installation 
Set outJet elevation so that water depU1 cannot e:.:ceed 1.5 feet nt the 
lowest point along the fence. - · 
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Sediment Fence ----------------------

Erosion 

Drive posts securely at least l4 inches into the ground, at a spacing of 
4 feet Install a horizontal brace between the support posts to serve as 
an overflow weir and to support the top of the fabric. 

Immediately downslope of the fabric, excava~ foundation for 
spJasl:!pad a minimum of 5 feetwide,S feet long and 1 foot deep. Place 
1 foot of riP.t'aP in the ~va!ed foundation. The surface of the rip rap 
should be flush with the undisturbed ground (no outfall). 

Control Stabilize disturbed areas in accordance with vegetation plan. 

Construction Check finished grades and din1ensi011S of the sediment fence. Check 
Verification materials for compliance with specifications. 

Troubleshooting Consult with registered design professional if any of the following 
occur: 

• Variations in topography on site indicate sediment fence will not 
fw1ction as Intended; changes in plan may be needed. 

• Design specificatio115 for .filler fabric, support posts, support 
fence, gmvel or riprap cannot be met; substitutions may be 
required. Unappro\•ed substitutions could lead to failure. 

Maintenance Inspect sedhnent fences at least once a week and after each rainfall. 
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Make any required repait'S immediately. 

Should the fabric of a sediment fence collapse, tear, decompose nr fle. 
come ineffective, replace it pmmptl)~ 

Remove sediment deposits as necessni'y to provide adequate storage 
volume fur the next rain and to reduce pressure on the fence. Take 
cnre to a\'oid damaging or undermining the fence during cleanout. 
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Straw Bale Sediment Trap 

Practice A temporary catch basis consisting of a row or more of entrenched 
Description and arichored straw bales. 

Strawbala 
sediment traps are 

not suitable far 
drainage areas 
larger U1an lwo 

acres. A ror:k dsm 
or a sediment 

basin woulr:J hBVII 
beenabeuer 

choice for erosion 
and sediment 

control on th/6 site. 

Recommended 
Minimum 

Requirements 

This practice applies dowi)Sbeam of small disturbed areas that are sub
jecttosheetemsionorinmbtorswn1eswithlesslhan2ec:resofdminage 
area. The purpose is to intercept and detain small amounts of sediment 
tn order to prevent sediment from leaving the conslntctlon site. 

Prior to start of consb:uction, straw bale sedhnent traps should be de
signed by a qualified professional. Plans anq specifications should be 
referred to by field personnel throughout the consttuction process. 
The straw bale sediment trap should be built according to planned 
grades and dimensions. 

• Drainage Alea: 
Areas subject to sheet erosion: 1/4 acre per 100 feet of barrier 
Minor swales: less tl1m1 2 acres 
Area is further resbicted by slope steepness as shown in Table 
5.18 
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Filter Strip 

Practice A wide belt ofvegetationdeslgned to provide infiltration, interceptsedi-
Descriptlon ment and other pollutants, md reduce stonnwater flow and velocity. 

R/ler strips stow 
surface runoff, reduce 

sedimentation and 
help Hiler pollutants. 

Depending an the 
choice of plant 

mstertafs, they can be 
law maintenance areas 

(maw once or twice a 
yesr) ar pravfde hsbilal 

for wildlife. 

Filter strips are sinu1ar to grassed swales except that they are designeCl 
to accept only overland sheet flow. They cannot lreathi!dl velodty flows. 
Surface nmoffmust be evenly distributed across the fiTter ship. Once o 
channel forms in the filter strip, it is no looger eifecUve. 

Filter strips can collSist of grass, \\'tlody \•egetation or other erosion 
resistant plants. They can be used in COI'!junction with infiltration ba
sins, infiltration lmtches or alongside slmlms to filter sediment from 
runoff. 

R~commended Prior to start of construction, ftlterstri.ps should be designed by a quali
Minimum fied professional. Plans and specifications should be referred ta by field 

Requirements personnel tluoughout the construction process. The filler strip should 
be built according to planned alignment, grai:ie and cross section. 
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Sediment Basin 

Practice Abanierordam with a contmlledslonnwaler ll!leaseslructure fanned 
Description by constructing an en'ibanlanent ol compacted earth fill across a 

drainageway. 

A sed'tmsnl basfn 
fs sulfaf:Jie for small 
dralnagsways and 

c:an be 111lrld to 
prelnlal s~clfmenl
/adsn w'atllr before 

ll enters a 
pemranent pool. A 

rock chule was 
used to dmp Ulfl 
water to a lower 

elevation. 

This practice appU~ where erosion control measures are insufficient 
ID pm•ent.off-site sedimentation. The purpose of a sediment basin Js 
ID detain sedJment-~den.nmolf from diSturbed areas in "wel0 or "dry" 

· storage 1ong ~ough for most of the sediment to settle ottl · 

Recommended Prior to the start of construction, sediment basins should be designed 
Minimum by a registered design professional. Plans and spedfic:aliom should 

Requirements be referred to by fieJa personnel throughout the construclion process. 
The sediment basin should be built accorcling to pJaru1ed graces and 
dimensions. 

e . Dam height: 10 feet or less 

o Conlrlbuting drainage area: 20 acres or less 
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